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ON  THE  NEXT  GREAT  ARCTIC  DISCOVERY.* 

THE  BEAUFORT  SEA. 

By  Sir  CLEMENTS   R.  MAREHAM,  E.C.B.,  F.R.S. 

I  THINK  that  the  time  has  come  for  taking  stock  of  our  Arctic  know- 
ledge, and  for  deciding  what  work  of  importance  remains  to  be  done. 
For  we  are  now  able  to  take  an  intelligent  and  scientific  view  of  the 
Arctic  Regions,  and  to  see  exactly  what  remains  to  be  discovered,  and 
how  the  unknown  parts  would  fit  in  and  make  the  whole  problem 
complete.  Until  lately  we  had  before  us  many  unconnected  stories  •f 
discoveries  in  one  direction  or  another.  Now,  thanks  to  the  researches 
of  scientific  thinkers  and  explorers,  each  discovery  is  falling  naturally 
into  its  place.  We  can  see  the  whole  grand  edifice,  and  note  what 
stones  are  wanting  to  make  it  perfect. 

The  discovery  by  Dr.  Nansen  of  a  polar  ocean  with  a  depth  of 
2000  fathoms,  drew  the  veil  from  the  A,rctic  mystery  and  made  all 
things  clear.  That  this  ocean  extends  to  and  beyond  the  pole  is 
shown  by  convincing  evidence.  The  great  harvest  of  ice  drifting 
southwards  between  the  track  of  the  Fram  and  the  east  coast  of  Green- 
land must,  of  necessity,  come  from  an  area  to  the  north  of  the  FranCs 
track.  Again,  along  the  course  of  the  Fram,  at  depths  of  480  to 
500  fathoms,  colder  water  was  found  above  that  a£fected  by  subter- 
ranean heat,  but  beneath  the  overlying  stratum  of  warmer  water.  It 
must  have  cooled  down  in  the  unknown  Arctic  basin,  in  contact  with 
the  cold  surface  water,  in  an  area  occupying  most  of  the  still  unknown 
polar  region.  So  that  the  deep  polar  ocean  probably  covers  the  greater 
part  of  the  unknown  area,  and  rising  from  such  depths  there  can  hardly 
be  any  land. 

This  polar  basin  is  almost  surrounded  by  continental  lands,  whence 
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shelves,  at  no  great  depths,  extend  to  the  edge  of  the  deep  ocean 
where  there  is  a  more  or  less  rapid  descent.  North  of  the  New  Siberia 
islands  this  descent  is  from  54  to  1050  fathoms  in  40  miles.  North 
of  Spitsbergen  it  is  from  90  to  630  fathoms  in  30  miles.  The  width  of 
the  continental  shelves  is  greater  when  extending  from  low  lands,  and 
less  where  the  land  is  more  steep  and  abrupt.  Facing  the  low  plains 
of  Siberia  the  width  of  the  shelf  was  found  by  Nansen  to  be  30  miles, 
and  at  the  outer  edge  the  depth  was  only  54  fathoms.  The  width  of 
the  shelf  is  usually  only  40  to  100  miles  in  extent,  beyond  the  outer 
line  of  land. 

All  undiscovered  Arctic  land  probably  rises  from  the  continental 
shelves,  just  as  all  discovered  Arctic  land  does.  There  can  scarcely  be 
any  land  rising  out  of  an  ocean  with  a  depth  of  2000  fathoms. 

The  question  of  the  continental  shelves  and  of  the  bathymetrical 
features  of  the  North  Polar  sea  has  been  considered  in  great  detail  by 
Dr.  Nansen  in  his  last  volume ;  and  his  conclusions  have  been  carefully 
summarized  by  Prof.  Spencer  in  the  April  number  of  the  American 
Oeologiat  (voL  35).  My  main  object  now  is  to  bring  their  conclusions 
to  the  notice  of  English  geographers. 

We  learn  that  all  along  the  coast  of  Siberia,  from  Alaska  to  Franz 
Josef  Land,  the  width  of  the  continental  shelf  is  nearly  uniform,  with 
a  general  depth  of  less  than  100  fathoms.  The  soundings  have  revealed 
deep  submarine  valleys  opening  towards  the  polar  sea.  This,  however, 
is  not  the  case  on  the  shelf  along  the  Siberian  coast.  Nansen  accounts 
for  the  absence  of  these  valleys  by  the  coast-wise  distribution  of  sedi- 
ment brought  down  by  the  great  rivers,  which  has  filled  them  up. 

In  the  Kara  and  Barents  seas  there  are  many  of  these  submarine 
ravines  or  valleys,  and  the  whole  bottom  appears  to  have  been  elevated 
above  the  sea-level,  probably  at  some  not  very  remote  geological 
period. 

Spitsbergen  and  Franz  Josef  are  on  the  outer  edge  of  the  sbelf, 
there  being  a  width  of  only  30  miles  to  the  north  before  the  deep 
ocean  is  reached.  Here  the  depths  are  irregular,  because  the  platform 
is  cut  by  valleys  running  north  from  the  Barents  sea. 

We  know  much  less  of  the  width  and  depth  of  the  shelf  to  the 
north  of  Greenland,  Eilesmere  island,  and  the-  Parry  archipelago.  We 
have  the  sounding  taken  by  Sir  Albert  Markham  at  his  furthest  north, 
30  miles  from  the  land,  in  70  fathoms.  From  the  characteristic  of 
narrow  shelves  in  front  of  high  lands,  from  the  absence  of  land  for 
100  miles,  and  from  the  depth.  Prof.  Spencer  infers  that  the  edge 
of  the  continental  shelf  was  here  nearly  reached  by  Markham,  and 
actually  crossed  by  Peary. 

Nansen  calls  attention  to  the  soundings  in  the  channels  of  the 
Parry  archipelago  indicating  that  it  was  a  region  of  typical  fjords 
opening  into  the  polar  basin,  which  he  considers  is  not  very  distant. 
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There  are  depthfi  of  91,  220,  and  270  fathoms.  In  Lancaster  sound 
there  is  a  fjord  deepening  from  130  to  :330  fathoms.  There  is  another 
deep  fjord,  trending  to  the  polar  basin,  in  Cardigan  strait,  with  a  depth 
of  400  fathoms. 

Prof.  Spencer  looks  upon  the  Parry  archipelago  as  a  high  plateau 
region  cut  by  valleys,  and  subsequently  submerged  in  part.  Judging 
from  the  depths  in  the  submarine  fjords,  the  shelf  to  the  north  would 
be  comparatively  narrow,  not  more  than  50  miles.  So  that  no  land 
can  be  expected  north  of  Prince  Patrick  island,  or  of  the  islands  dis- 
covered by  Sverdrup. 

From  the  Parry  islands  towards  the  New  Siberia  islands  there  is 
an  area  probably  occupied  by  a  continental  shelf;  and  this  area  is  now 
the  least-known  part  of  the  Arctic  Regions,  and  the  one  which  contains 
the  most  interesting  geographical  problems.  Great  part  of  it  is  occu- 
pied by  a  sea  bounded  on  the  south  by  the  American  continent,  and 
on  the  east  by  the  west  coast  of  Banks  and  Prince  Patrick  islands.  It 
has  received  the  name  of  the  Beaufort  sea.* 

Ever  since  I  was  serving  in  the  Arctic  Regions,  more  than  fifty  years 
ago,  I  have  taken  a  special  interest  in  the  Parry  archipelago,!  and  the 
region  between  it  and  Siberia.  In  my  *  History  of  Griffith  and  Corn- 
wallis  Islands '  I  gave  an  ace  aunt  of  tho  Silurian  fossils  which  are  so 
abundant,  and  also  described  the  Eskimo  relics  which  I  and  my  ship- 
mates met  with  while  sledge-travelling.  All  along  the  southern  shores 
of  the  Parry  islands,  facing  Barrow  strait,  there  are  the  remains  of 
Eskimo  encampments.  I  examined  many  myself,  and  collected  relics. 
There  were  winter  igluSy  the  stones  showing  summer  tent  places,  fox- 
traps,  scrapers,  parts  of  the  bone  runners  of  sledges,  and,  what  I  thought 
most  interesting  of  all,  a  long  willow  switch  covered  with  lichens. 
Indeed,  all  the  relics  were  more  or  less  covered  with  lichens,  showing 
their  great  antiquity.  When  M*Ciintock,  in  1851,  found  the  bones  of 
ptarmigan  eaten  by  Parry  in  1820,  they  were  as  clean  as  when  first 
picked.     In  intense  cold  lichen  is  of  extremely  slow  growth. 

Two  facts  appeared  to  be  clear  to  us — that  the  people  who  had  thus 
left  so  many  vestiges  of  their  presence  were  moving  eastward ;  and  that 
the  emigration  took  place  at  some  very  distant  period.  We  naturally 
looked  to  the  existence  of  a  line  of  islands  between  our  position  and 
Siberia,  along  which  they  might  have  come. 

•  From  American  coast  to  north  end  of  Prince  Patrick  ialaud,  50U  miles;  soutli- 
weBt  point  of  Prince  I'utiick  island  to  VVrangcl  island,  9.")0  miles. 

t  The  Parry  archipelago  should  include  all  the  islands  north  of  tho  American 
continent,  except  Baffin  Land,  North  Devon,  and  Ellesmere  island,  which  form  a 
separate  group  opposite  to  Greenland.  All  the  Parry  islands  were  discovered  by  Sir 
Edward  Parry  himself,  except  iviug  VVtlUam  island  by  Ross,  and  Wollaston  island. 
The  geographical  positions  of  the  islands  discovered  by  Sverdrup  place  them  in  the 
Parry  archipelago. 

B  2 
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The  late  Admiral  Sherard  Osborn  wrote  an  exoellent  article  on  the 
Bubject  in  our  Arctic  newspaper,  the  Aurora  Borealis,  which  would  have 
been  worthy  of  a  place  in  his  collected  works.  Quoting  from  Baron 
Wrangell's  book,  he  pointed  out  that  there  was  actually  a  Siberian 
tradition  respecting  this  movement  of  tribes.  The  Onkilon  and  Omoki, 
whose  hearths  were  once  as  numerous  as  the  stars  of  an  Arctic  night, 
had  gone  away  over  the  ice,  and  had  never  returned.  Their  departure 
appears  to  have  been  due  to  pressure  from  more  powerful  tribes  to  the 
south.  It  was  possible  that  the  people  whose  traces  we  found  might 
have  crossed  by  •  Bering  strait,  and  marched  along  the  American  coast 
and  northward  by  the  west  side  of  Banks  island.  But  it  seemed  un- 
likely that  they  would  go  from  a  more  hospitable  to  a  most  inhospitable 
region.  We  preferred  to  think  that  they  worked  their  way  eastward, 
along  unknown  islands  on  the  north  side  of  what  was  afterwards  called 
the  Beaufort  sea. 

The  journeys  of  M'Olintock  and  Mecham  in  1853  along  the  western 
coast  of  Prince  Patrick  island,  and  the  voyage  of  McClure  along  the 
western  side  of  Banks  island,  gava  us  fresh  information  respecting  the 
Beaufort  sea.  Prince  Patrick  island  was  reported  to  have  a  very 
shallow  coast,  with  heavy  grounded  ice  in  the  offing.  Possibly  this  is 
an  indication  that  the  continental  shelf  extends  so  far  north  under 
a  shallow  sea,  but  the  pressure  on  the  coast  seems  to  make  it  improbable 
that  there  is  any  more  land  to  the  westward  in  that  latitude  (76° 
to  77°  30').  Sherard  Osbom  edited  Sir  Robert  McClure's  book,  and 
described  the  ice  off  Banks  island  to  be  of  great  age  and  thickness,  with 
a  surface  of  rounded  hill  and  dale.  Sir  Richard  CoUiDson  made  an 
advance  of  a  day  or  two  from  the  American  continent,  but  found  the 
ice  so  heavy  that  he  was  unable  to  proceed,  and  gave  up  the  attempt. 

This  information  respecting  the  Beaufort  sea  rather  confirmed  our 
belief  in  islands  to  the  north  of  it  to  the  south  of  76°.  The  extra- 
ordinarily heavy  ice  off  Banks  island  led  us  to  think  that  it  was  the 
accumulation  of  ages,  kept  there  by  islands  locking  it  to  the  north.  In 
that  case  the  whole  of  the  Beaufort  sea  would  be  shallow  and  within 
the  continental  shelf,  which  would  extend  from  30  to  40  miles  to  the 
north  of  the  supposed  islands. 

But  a  contemplation  of  the  long  line  of  heavy  ice-pressure  round  the 
whole  western  side  of  the  Arctic  Regions,  revealed  to  us  by  the  expedi- 
tion of  1875,  raised  a  doubt  in  my  mind  whether  the  ice  in  the  Beaufort 
sea  was  not  part  of  the  deep  polar  ocean  itself,  extending,  in  this  part, 
to  the  edge  of  the  shelf,  40  or  50  miles  wide,  in  front  of  the  American 
continent.     In  that  case  no  islands  could  exist  in  the  supposed  positions. 

Prof.  Spencer  points  out  the  evidence  derived  from  soundings, 
which  shows  that  there  are  at  least  three  submarine  valleys  or  fjords 
intersecting  the  Beaufort  sea  in  the  direction  of  the  polar  ocean — one 
from  the  south,  one  from  the  south-east,  and  one  from  the  east.    It 
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must  be  remembered,  however,  that  the  number  of  sonndings  is  very 
small.  Many  more  are  needed  to  derive  any  positive  arguments  from 
them.  The  Mackenzie  river,  after  passing  through  its  own  delta, 
extends  to  a  submarine  valley  190  fathoms  deep,  cutting  into  the  Beau- 
fort shelf.  In  the  channel  between  B&^ks  island  and  the  American 
continent  there  is  a  submarine  valley  with  a  depth  of  over  300  fathoms, 
also  cutting  into  the  floor  of  the  Beaufort  sea.  In  McClure  strait 
between  Banks  and  Melville  islands  there  is  a  third  Qord,  with  a  depth 
of  280  fathoms  as  far  as  200  miles  within  the  line  of  the  islands.  Con- 
siderable depths  in  the  submarine  valleys  point  to  a  narrow  continental 
shelf.  Hence  these  three  submarine  fjords,  entering  the  Beaufort  sea 
from  three  dififerent  directions  and  with  such  depths,  are  rather  indica- 
tions of  the  proximity  of  the  edge  of  the  shelf  to  the  American  continent 
and  to  Banks  island,  which  will  be  against  a  probability  of  land  to  the 
north. 

On  the  other  hand,  the  Beaufort  sea  may  be  comparatively  shallow 
and  ice-covered,  the  bottom  forming  a  broad  valley  on  the  continental 
shelf,  with  deep  ravines  cutting  its  surface  and  leading  to  the  polar 
basin  between  as  yet  undiscovered  islands. 

Dr.  Harris,  in  a  paper  in  the  American  National  Geographic  Magazine 
(June,  1904,  vol.  15,  No.  6),  supports  the  view  that  there  is  undis- 
covered land  to  the  north  on  the  ground  that  the  currents  from  Bering 
strait  turn  to  the  east  and  west.  It  seems  to  be  a  mistake  to  suppose 
that  there  are  currents  of  any  volume  flowing  east  and  west  from  Bering 
strait.  The  strait  is  too  shallow  to  admit  of  any  such  entrance  of 
volumes  of  water  forming  currents.  The  drift  of  the  Jeannette  was  not 
caused  by  a  current  coming  from  Bering  strait.  Dr.  Harris  infers  that 
there  must  be  land  north  of  the  Beaufort  sea  which  checks  the  north- 
ward flow  of  this  supposed  current  from  Bering  strait.  He  also  adopts 
Sherard  Osborn's  view  that  the  ice,  from  being  very  old,  appears  to 
have  no  broad  outlet,  but  only  openings  through  narrow  channels. 
Both  Prof.  Spencer  and  Dr.  Harris  concur  in  what  I  once  said — that 
there  is  land  between  Prince  Patrick  island  and  Siberia.  Prof.  Spencer 
would  limit  its  occurrence  to  a  line  directly  connecting  the  two  positions. 
Dr.  Harris  believes  in  a  continental  mass  of  land  extending  to  the 
pole,  but,  as  I  think,  on  mistaken  data.  Any  land  in  this  part  of  the 
Arctic  Kegions  will  probably  be  found  to  consist  of  islands  skirting  the 
edge  of  the  continental  shelf.  The  drift  of  the  Jeannette  in  30  or  40 
fathoms  was  well  within  the  shelf,  and  there  might  have  been  land  to 
the  north,  and  nearer  the  edge,  which  would  not  have  been  visible  to 
those  on  board  her,  although  land  was  reported  to  the  north  more  than 
once. 

Mr.  Mikkelsen  has  brought  to  my  notice  a  point  which  I  consider 
to  be  of  considerable  importance.  He  has  pointed  out  to  me  that  the 
drift  of  the  Jeannette  was  at  first  half  a  mile  a  day,  that  it  increased  to 
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2*2  miles,  and  that  latterly  it  was  3*2  milee  a  day.  This  makes  it  quite 
certain  that  the  cnrrent  does  not  come  from  Bering  strait,  for  i^ 
current  is  not  accelerated  at  a  distance  from  its  origin  without  some 
new  force  unconnected  with  that  origin.  The  question  arises,  Whence 
comes  this  acceleration  ?  and  one  naturally  turns  for  an  explanation  to 
the  Siherian  rivers.  But  a  current  from  that  coast  would  have  drifted 
the  Jeannette  to  the  north.  In  point  of  flBkct,  her  drift  was  longitudinal 
with  little  northing,  until  near  the  point  where  she  was  lost;  when 
the  drift  had  turned  north.  These  facts  certainly  point  to  the  exist- 
ence of  land  to  the  north  of  the  Jeanneite^s  track,  ending  where  that 
track  turned  north.  At  this  point  the  Jeannette  was  200  miles  from 
the  Fram's  track  in  the  same  latitude,  where  the  current  only  took  the 
Fram  half  a  mile  a  day,  increasing  further  on  to  a  mile.  So  that  the 
phenomenon  of  an  accelerated  current  experienced  by  the  Jeannette  had 
ceased  before  the  current  reached  the  FranCs  position,  while  the  northerly 
direction  continued. 

There  is  another  consideration  which  might  be  held  to  indicate  the 
existence  of  land  in  the  unknown  area,  derived  from  the  narrow 
character  of  the  channel  between  Iceland  and  Greenland.  If  the  whole 
unknown  area  is  an  ocean,  the  outlet  for  such  a  vast  quantity  of  ice  is 
too  narrow.  But  a  large  part  of  it  appears  to  be  fgrced  upon  the 
northern  shores  of  Greenland  and  the  Parry  archipelago. 

The  question  of  driftwood  should  have  its  due  place  in  the  argu- 
ment. It  was  found  by  Parry  at  Melville  island.  Several  jieces  of 
decayed  wood  were  found  on  the  south  coast  of  Prince  Patrick  island ; 
and  in  a  ravine  Lieut.  Mecham  observed  a  large  spar  protruding  from 
the  bank  for  10  feet,  and  4  feet  in  circumference.  Several  parts  of 
similar  trees  were  just  showing  above  the  ground,  one  of  them  30  feet 
long.     On  Eglinton  island  there  was  fossil  wood. 

On  Ballast  beach,  the  north-west  coast  of  Banks  island,  there  were 
great  accumulations  of  fossil  trees  lying  from  the  seashore  to  a  con- 
siderable height  inland.  Layers  of  trees  {Abies  alha)  were  visible, 
obtruding  from  the  rook.  In  one  ravine  there  was  a  mass  of  wood  for 
a  thickness  of  40  feet  from  the  surface. 

In  Sir  George  Nares's  expedition  a  considerable  quantity  of  drift- 
wood was  met  with  on  the  beaches  of  each  bay  open  towards  the  north- 
west. The  wood  was  only  found  near  the  margin  of  the  sea  and  in  the 
lake-beds.  If  left  exposed  it  rots  away,  but  when  buried  under  the 
frozen  muddy  soil  it  remains  undecayed  for  ages.  On  the  eastern  shore 
of  Hilgard  bay  there  were  great  quantities  of  drifted  wood,  in  pieces 
varying  from  a  foot  to  15  feet  in  length.  Some  were  40  feet  above  the 
sea-level.  Colonel  Feilden  had  thirteen  samples  examined  by  Dr.  IMcNab, 
who  reported  that  eleven  of  them  were  coniferous,  and  two  dicotyledons 
{Populus).     He  thought  they  were  North  American. 

Sir  Roderick  Murchison  was  of  opinion  that,  at  the  period  of  the 
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deposit  of  the  Banks  island  wood,  large  portions  of  the  P&rry  archi- 
pelago were  submerged,  trees  and  cones  were  drifted  from  the  nearest 
land  on  which  they  grew,  and  eventually  deposited  on  submarine  rocks. 
Then  there  was  a  gradual  elevation  of  the  land,  carrying  with  it  the 
drifted  timber. 

It  is  much  to  be  desired  that  we  should  be  certainly  informed 
whether  the  driftwood  is  of  North  American  or  Siberian  origin,  or 
whether  it  may  be  derived  from  both  sources.  Its  existence  in  such 
immense  quantities  seems  to  point  to  the  absence  of  any  continental 
land  which  would  have  prevented  its  reaching  the  distant  shores  of  the 
Arctic  archipelago,  though  there  may  be  islands  near  the  lines  of  drift. 
At  the  same  time  the  contrary  current  which  caused  the  drift  of  the 
Jeannette  seems  to  preclude  the  possibility  of  the  driftwood  having 
come  from  Siberia. 

Let  us  now  turn  for  a  moment  to  a  general  view  of  the  whole 
circumpolar  region,  to  see  what  position  is  held  by  the  part  which 
we  have  been  specially  considering. 

The  islands  on  the  continental  shelf  and  the  bordering  lands  must 
be  looked  upon  as  comprising  the  whole  of  the  terrestrial  Arctic 
Begions,  and  geographers  should  look  upon  problems  connected  with 
those  regions  from  that  point  of  view. 

Dr.  Nansen  hags  described  the  Arctic  continental  shelf  in  much 
detail.  Prof.  Spencer  has  turned  bis  attention  mainly  to  the  valleys 
and  ravines  by  which  the  shelf  is  intersected,  as  revealed  to  us  by 
soundings. 

It  is  a  subject  full  of  interest  in  many  branches  of  scientific  inquiry. 
On  the  Siberian  side  the  shelf  is  described  to  us  from  careful  personal 
observation  by  Nansen.  We  see  the  group  of  New  Siberia  islands  and 
Bennett  island  rising  from  it,  with  their  mammoth  ivory  and  cliffs  of 
fossil  wood.  We  then  contemplate  the  land  masses  of  Novaya  Zemlya, 
Franz  Josef,  and  Spitsbergen,  rising  from  the  Kara  and  Barents  seas, 
with  the  marvellous  tale  they  tell  of  the  former  condition  of  the  region 
in  recent  geological  times.  Next,  on  the  further  side  of  the  great 
southerly  ice-stream,  is  the  continental  mass  of  Greenland  with  its 
glaciation,  only  surpassed  in  grandeur  and  extent  by  the  Antarctic 
ice-field.  Then  the  somewhat  analogous  land  masses  of  Baffin  and 
Ellesmere  islands,  with  the  separating  straits  and  channels.  Finally, 
the  intricate  Parry  archipelago  to  the  north  of  the  American  continent. 
These  lands,  bordering  on,  or  rising  from  the  continental  shelf,  form 
the  Arctic  Regions  as  we  know  them.  But  between  the  Parry  archi- 
pelago and  the  Siberian  shelf  there  is,  as  has  been  shown,  a  vast  area 
in  and  to  the  north  and  north-west  of  the  Beaufort  sea  of  which  we 
know  nothing.  I  have  referred  to  the  reasons  that  have  been  adduced 
for  thinking  that  it  may  contain  land,  and  land  of  great  interest,  and 
also  to  the  reasons  against  that  hypothesis.     Knowledge  of  the  Arctic 
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Begions  will  remain  very  inoomplete  until  this  area  has  been  discoTered 
and  explored.  It  is  one  out  of  several  geographical  undertakings  that 
call  for  attention,  and  one  of  the  most  important. 

I  should  like  to  see  the  Discovery  rented  from  the  Hudson  Bay 
Company,  and  stationed  in  a  secure  harbour  near  the  mouth  of  the 
Mackenzie  for  two  winters,  or  still  better,  at  Melville  island.  She 
should  be  manned  by  British  seamen,  not  fewer  than  enough  to  form 
three  extended  sledge-parties,  and  three  dep6t  parties.  The  object 
should  be  to  explore  this  unknown  section  of  the  continental  shelf 
over  the  Beaufort  sea  as  far  as  the  edge  of  the  polar  ocean.  Each 
sledge  must  carry  sounding  line  sufficient  for  any  depths  likely  to  be 
found  over  the  shelf,  but  not,  of  course,  for  deep-sea  sounding.  The 
nature  of  the  ice  surface,  as  described  by  McClure,  appears  to  be  difficult 
for  sledge-travelling,  but  not  iuBurmountable.  The  ice  is  probably, 
to  a  large  extent,  stationary.  If  the  journeys  of  M'Clintock,  Mecham, 
or  Scott  are  laid  down  from  the  proposed  winter  quarters  over  the 
Beaufort  sea,  it  will  be  seen  that  they  will  reach  the  probable  position 
of  the  edge  of  the  polar  ocean,  and  will  thus  lead  to  the  discovery  of 
any  possible  land. 

This  geographical  achievement  is  the  proper  work  of  the  Govern- 
ment. If  our  rulers  continue  to  neglect  a  duty  so  deeply  felt  and  so 
well  performed  in  the  days  of  old,  it  should  be  advocated  by  a  great 
society.  Meanwhile  geographical  enthusiasm  cannot  be  repressed.  It 
begins  to  be  seen  that  this  is  the  chief  Arctic  work  that  remains  to  be 
done,  and  young  aspirants  are  coming  forward.  Yet  the  risks  are  great 
with  small  and  insufficient  means. 

Mr.  A.  H.  Harrison  is  the  first  in  the  field.  He  has  gained  the  Society's 
Diploma.  He  has  carefully  studied  all  the  existing  literature  on  the 
subject.  He  has  considered  his  plans  with  reference  to  his  means.  He 
has  not  asked  for  any  aid  from  the  Society.  He  is  entering  upon  a 
most  hazardous  and  difficult  enterprise  in  the  interests  of  geographical 
science,  and  he  deserves  all  the  encouragement  and  countenance  we 
can  give  him.  Mr.  Harrison  will  make  an  attempt  to  reach  Prince 
Patrick  island,  and  to  traverse  part  of  the  Beaufort  sea,  in  the  hope  of 
discovering  land. 

We  have  another  aspirant  in  the  person  of  an  enthusiastic  young 
Dane,  Mr.  Einar  Mikkelsen,  who  served  with  Amdrup  on  the  east  coast 
of  Oreenland,  and  in  the  Baldwin-Ziegler  expedition.  He  has  carefally 
studied  all  the  literature  on  the  subject,  and  appears  to  be  in  a  fair 
way  to  obtain  sufficient  funds.  He  intends  to  descend  the  Mackenzie 
river  and  meet  a  whaler  by  previous  arrangement.  He  will  winter  at 
the  south-west  point  of  Banks  island,  having  previously  established  a 
depdt  at  Prince  Alfred  cape.  In  the  early  spring  he  will  work  west- 
ward for  400  miles  from  Prince  Alfred  cape,  and  then  return  southward 
to  the  mouth  of  the  Mackenzie,  with  the  object  of  discovering  land  if 
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it  exists.  His  party  is  to  coDsist  of  three,  himself  inoluded,  and  he 
calcnlates  on  aid  from  the  Eskimo  If  he  discovers  land,  he  intends 
to  return  at  once  without  attempting  to  explore  it,  in  order  to  report 
and  organize  a  more  efficient  expedition. 

The  expeditions  of  Harrison  and  Mikkelsen  involve  great  hardships 
and  difficulties,  as  well  as  serious  risks,  owing  to  the  very  limited  scale 
on  which  they  are  necessarily  planned,  and  to  insufficient  funds.  But, 
like  the  writings  of  Prof.  Spencer,  they  point  correctly  and  unerringly 
to  the  next  great  exploit  that  is  needed  in  the  interests  of  polar 
geography.  I  have  never  encouraged  enterprises  unless  the  advantages 
to  be  gained  are  in  proportion  to  the  risks  to  be  encountered.  I  believe 
that  in  this  case  the  results  to  be  sought  are  of  the  highest  geographical 
importance. 

I  am  far  from  committing  myself  to  a  decided  opinion  on  any  of  the 
points  that  have  been  discussed.  During  the  summer  a  friend  of  mine, 
Sir  Harry  Vernon,  sent  me  a  volume,  by  General  Sir  Rufane  Donkin, 
on  the  course  of  the  Niger,  taking  it  through  Lake  Chad  to  the  greater 
Syrtis  in  the  Mediterranean.  It  is  a  very  learned  treatise,  and  was 
published  in  1829.  The  true  course  and  mouth  of  the  Niger  were 
discovered  in  1830.  Geographical  facts  upset  all  the  general's  learned 
ailments  derived  from  Herodotus,  Ptolemy,  Edrisi,  and  Abulfeda, 
almost  before  his  ink  was  dry.  It  must  have  been  mortifying.  It  is 
certainly  a  warning  never  to  be  over-positive  in  geographical  specula- 
tions. I  have  endeavoured  to  avoid  this  pitfall,  and  to  confine  myself 
to  a  review  of  what  we  know,  and  to  a  suggestion  of  the  most  probable 
solutions  from  the  actual  data  in  our  possession.  But  our  knowledge  is 
incomplete,  and  the  more  incomplete  it  is  on  certain  points  the  more 
urgent  it  is  that  the  truth  should  be  sought  for  and  discovered. 

There  is  other  valuable  work  in  the  Arctic  Regions — such  as  the 
complete  examination  of  the  east  coast  of  Greenland,  contemplated  by 
Mr.  Mylius  Erichsen ;  and  the  exploration  of  Baffin  island  and  its  great 
inland  lakes,  to  be  undertaken  by  the  Dominion  Government.  But  the 
only  great  diecovery  that  remains  to  be  achieved  lies  over  the  continental 
shelf  of  the  Beaufort  sea. 

APPENDIX. 

Mr.  Einab  Mikkelsen's  Plan. 

In  order  to  ascertain  whether  there  is  land  to  the  north  of  Alaska  or  not,  I 
have,  with  two  or  possibly  three  companions,  decided  to  make  an  attempt  to  explore 
the  Beaufort  sea.  My  partner  and  companion,  Mr.  E.  Leffingwell,  has  consider- 
able experience  in  Arctic  work,  and  Mr.  E.  Ditlevsen  has  travelled  in  Greenland. 
The  possible  third  companion  has  also  experience  in  that  kind  of  work.  Our  plans 
for  working  are  as  follows.  Mr.  Leffingwell,  geologist,  Mr.  Ditlevsen,  naturalist 
and  artist,  and  probably  a  third  man,  will  leave  Athabasca  landing  in  the  latter 
part  of  May  (1906)  en  route  for  the  Mackenzie  river,  to  descend  to  the  polar  ocean. 
Thanks  to  the  steamers  which  run  on  the  Mackenzie  river,  and  to  the  Hudson  Bay 
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Co.*8  kindness,  the  ocean  will  be  reached  in  the  latter  part  of  July.  The  party  will 
there  do  what  scientific  work  there  can  be  done  in  the  space  of  time — about  a 
month  between  their  arrival  and  the  arrival  of  a  St.  Francisco  whaler,  which  will  bring 
me  and  supplies  around.  I  myself  will  go  with  the  whaler  through  Bering  strait, 
for  the  double  purpose  of  making  hydrographical  investigations  in  the  Bering  sea, 
Bering  strait,  and  the  polar  ocean  to  the  west  and  east  of  the  strait,  in  order  to 
ascertain  whether  any  water  from  the  Pacific  enters  there  or  not — a  question  which 
it  seems  very  desirable  to  get  settled — and  in  order  to  purchase  a  pony  or  two  on  the 
Siberian  coast.  I  shall  endeavour,  also,  to  get  my  pack  of  dogs  at  different  native 
settlement?,  as  that  would  ensure  me  getting  a  better  pack  than  in  buying  them 
all  at  one  place. 

About  August  8  the  whalers  leave  for  the  Alaskan  coast,  and  usually  about 
the  latter  part  of  August  they  reach  the  mouth  of  the  Mickenzie  river.  Here 
my  party  will  be  picked  up,  and  we  proceed  eastward  to  Gape  Bathurst,  where  I 
shall  endeavour  to  get  a  couple  of  suitable  Eskimo. 

If  the  sea*going  whaler  cannot  be  persuaded  to  go  across  to  Banks  Land,  our 
provisions  and  gear  will  be  shipped  on  board  a  small  schooner,  which  cruises  in  the 
waters  between  Cape  Bathurst  and  Banks  Land.  In  this  schooner  we  shall 
endeavour  to  reach — which  the  frequent  visits  of  that  whaler  in  Banks  Land 
ensures  me  is  possible — Cape  Nelson,  or,  batter  still,  Cape  Eellet.  At  our  landing- 
place  all  our  gear  will  be  unshipped,  and  the  vessel  will  at  once  depart  southward. 

A  boat  brought  up  by  the  whaler,  and  capable  of  carrying  three  to  four  tons  of 
provisions,  will  be  loaded,  and  a  party  will  leave  with  it  in  order  to  place  a  dep6t 
on  Cape  Prince  Alfred,  or  on  the  islands  off  the  coast.  If  time  permit,  the  party 
will  stay  there  in  order  to  get  and  cache  some  game,  which  will  enable  us  to  stay  a 
short  time  at  the  dep5t  the  following  spring  without  wasting  any  of  the  sledge 
provisions.  The  party  will  then  depart  southward.  The  two  men  left  at  the 
camp  will  meanwhile  have  worked  at  getting  the  camp  into  shape,  so  that  we 
can  at  once  begin  taking  observations.  The  geologist  and  naturalist  will  make  as 
extensive  a  collection  at  this  place  as  possible.  As  extensive  meteorological  and 
magnetical  observations  as  possible  will  be  kept  up  during  the  winter. 

Early  in  the  following  spring,  the  middle  of  February,  the  entire  party  will 
start  northward  to  the  depot.  Arrived  at  this  place,  the  sledge  party — Mr. 
Leflfingwell,  myself,  and  a  third  man  (probably  Mr.  Ditlevsen) — will  start  out  on 
the  ice,  helped  over  the  broken  up  land-ice  by  the  fourth  man  and  the  Eskimo. 
As  soon  as  the  party  to  proceed  can  help  itself,  the  assisting  party  will  depart  south- 
wards, en  route  for  Cape  Bathurst,  Fort  McPherson,  to  reach  Camden  bay,  there  to 
awut  the  further-going  party.  The  sledge-party  will  start  with  thirty  dogs  and 
one  pony,  and  will  be  able  to  carry  provisions  for  about  132  days.  Means  for  sound- 
ings too  will  be  taken  probably  in  the  form  of  strong  silk  thread  of  a  certain 
length  (150  yards).  There  will,  too,  be  carried  some  small  weights  from  1  to  2  ozs. 
By  these  means  we  shall  be  able  to  find  the  bottom  to  about  100  fathoms.  If 
deeper  soundings  would  be  desirable,  the  empty  provision-tins,  crammed  together, 
will  afford  sufiicient  weight.  This  means  of  sounding  is,  of  course,  extremely  in- 
suf&cient,  but  it  enables  us  to  see,  anyhow,  whether  the  edge  of  the  continental 
shelf  is  crossed  or  not.  We  shall  endeavour  to  follow  a  west-north-west  direction 
to  about  76°  30'  N.  lat.  and  147°  W.  long.  This  distance  is  about  310  miles,  and 
leaves  about  380  miles  to  the  nearest  coast  on  the  Alaska  (Camden  bay).  If  the 
ice  encountered  is  good,  we  shall,  instead  of  striking  the  Alaskan  coast,  endeavour 
to  reach  Wrangel  Land,  which  distance  is  only  about  200  miles  longer.  The 
results  obtained,  if  the  latter  plan  can  be  carried  out,  is  much  more  satisfactory, 
but  that  must  depend  on  the  condition  of  the  ice. 


ON  THE  NEXT  GREAT  ARCTIC  DISCOVERT— DISCUSSION.  11 

If  land  is  found,  we  shall  only  carry  out  a  rough  surrey,  and  devote  onr  time 
to  ascertain  how  big  in  extent  it  is,  in  order  to  judge  the  importance  of  the 
discoyery,  so  as,  on  our  return  to  civilization^  to  organize  a  more  efficient  expedition. 
Even  if  land  is  not  encountered,  the  results  of  the  expedition  will  by  no  means  be 
negative,  as  we  shall  be  able  to  ascertain  approximately  the  extent  of  the  con- 
tinental shelf,  and  so,  if  the  theory  still  is  held  that  land  exists  to  the  [north  of  the 
Alaskan  coast,  to  have  restricted  the  area  of  search. 

Besides  the  sledge  journey,  we  shall  achieve  results  in  the  following  branches : 
Oeology  and  zoology  at  Mackenzie  river  and  Banks  Land,  and  the  place  where  we 
strike  land  after  the  sledge  journey ;  ethnographical  investigations,  wherever  Eski- 
mo or  remains  of  them  are  found ;  hydrographical  observations  in  and  about 
Bering  strait ;  and  meteorological^  magnetical,  and  tidal  series  during  the  winter 
stay  on  Banks  Land. 

EiNAR   MiKKKLSEN. 


Before  the  paper,  the  Chairman  (Sir  Thomas  Holdich)  said  :  I  think  I  shall 
be  echoing  your  sentiments  as  well  as  my  own  when  I  say  that  we  greet  Sir 
Clements  Markham  here  this  afternoon  with  great  cordiality.  We  are  exceed- 
ingly glad  to  see  him  amongst  us ;  not  that  any  of  us  have  the  least  doubt  about 
his  undying  interest  in  the  affairs  of  the  Society,  but  that  we  are  glad  to  see  him 
well  enough  to  come  out  on  a  day  like  this  to  address  us  on  this  the  first  meeting 
of  this  session ;  and  as  he  is  on  ground  which  we  may  call  peculiarly  his  own,  I 
think  he  cannot  fail  to  give  us  a  paper  which  certainly  will  be  full  of  interest,  and 
which  will,  I  hope,  lead  to  valuable  discussion  afterwards.  I  will  ask  Sir  Clements 
Markham  to  read  his  paper. 

After  the  paper.  Admiral  Parr  :  As  Sir  Clements  Markham  has  mentioned  the 
subject  of  driftwood,  and  referred  especially  to  the  driftwood  in  the  expedition  of 
1875-70  with  Sir  George  Nares,  I  thought  it  might  be  of  interest  if  I  brought  up 
a  specimen,  which  I  think  is  one  of  the  most  interesting  specimens  that  were 
obtained,  and  why  it  arrived  at  the  position  it  occupied  we  were  never  able  to 
ascertain,  and  I  have  had  no  explanation  up  to  the  present  of  how  it  got  to  the 
position  in  which  it  was  found.  Perhaps  I  might  just  read  what  Sir  George  Nares 
said  in  his  official  report,  when  he  first  came  back,  with  regard  to  driftwood — 

"The  few  pieces  of  driftwood,  all  of  the  fir  or  pine  species,  that  have  been 
obtained  on  the  shores  of  the  Polar  sea,  have  evidently  drifted  into  the  position 
in  which  they  were  found  from  the  westward.  One  piece  was  obtained  lying 
on  the  surface  of  the  sea-ice  itself,  2  miles  distant  from  the  land;  the  rest 
were  found  on  the  shore  at  different  heights  above  the  sea-level  of  150  feet.  The 
former  waa  perfectly  fresli,  with  the  bark  on ;  the  latter  in  all  stages  of  decay, 
usually  embedded  in  the  mud  of  dry  ancient  lakes,  evidently  formed  by  the  rising 
of  the  land,  and  of  very  great  age." 

It  seemed  to  me  that  the  reason  why  so  little  comparatively  fresh  driftwood 
was  found  in  our  expedition  was  that  the  bajs  between  the  AlerVs  winter  quarters 
and  Cape  Josef  Henry  were  all  practically  blocked  by  permanent  ice,  and  in  the 
front  of  many  of  them  were  floes  similar  to  those  referred  to  by  Sir  Clements 
Markham  as  existing  at  Banks  island,  namely,  those  domed  ikes  which  it  was 
almost  impossible  to  walk  over,  the  domes  being  formed  of  hard  slippery  blue  ice ; 
and  if  it  were  blowing,  you  had  to  get  across  them  as  best  you  could,  crawling 
along,  because  it  was  impossible  to  walk.  All  the  bays  being  closed  by  this  per- 
manent ice,  the  driftwood  would  have  had  difficulty  in  getting  in.  But  this 
particular  piece,  which  Sir  George  Nares  referred  to  as  being  picked  up  2  miles 
from  land,  was  found  by  my  sledge  crew  on  one  of  the  first  journeys  that  we  took, 
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lying  on  ihe  surface  on  one  of  the  very  thick  floes.    The  floe  most  have  hee&^ 
I  suppose,  80  feet  thick  at  the  very  least,  and  this  was  lying  on  the  sur&oe  with** 
out  heing  sunk  in  at  all,  and  towards  the  middle  of  it.    I  was  not  with  my  oni^ 
when  they  picked  it  up,  hut,  following  them  afterwards,  I  came  to  the  spot,  and 
picked  up  the  bark,  which  they  had  not  thought  necessary  to  take  with  them ; 
and  here  is  a  portion  of  the  wood.    It  was  perfectly  fi'esh  at  the  time  it  was  found, 
with  the  bark  on  it,  and  about  2  feet  long,  probably  a  bit  of  branch  not  quite 
straight.    Well,  how  that  piece  of  driftwood  got  into  that  position  has  been  a 
mystery  to  me  ever  since.    We  never  were  able  to  find  out. 

Sir  Glevehts  Mabkhav  :  How  feur  was  it  from  land  ? 

Admiral  Parb  :  Two  miles,  and  on  one  of  those  very  old  floes  which  could  never 
have  got  close  to  land  unless  there  was  deep  water,  and,  of  course,  it  could  not 
have  got  that  piece  of  wood  on  it  anywhere  within  hundreds  of  miles  of  where 
we  foimd  it.  Then,  in  addition  to  that,  Sir  Clements  has  mentioned  the  migration 
of  the  Eskimo,  and  I  thought  it  might  also  be  interesting  if  I  brought  here  an 
Eskimo  relic,  which  I  think  is  the  most  northern  that  has  ever  been  obtained. 
It  was  picked  up  just  to  the  south  of  Cape  Beechey,  in  81°  52',  and  at  that  spot 
we  found  Eskimo  summer  encampments,  while  further  south  we  found  their 
winter  ones;  but  that  was  the  most  northern  point  at  which  any  traces  of 
Eskimo  were  discovered.  These  are  other  pieces  of  wood  which  were  picked 
up  on  shore. 

Sir  Clements  Mabkham  :  Is  that  driftwood  or  pieces  of  wood  belonging  to  the 
Eskimo  ? 

Admiral  Pabb  :  They  were  picked  up  on  shore,  where  I  cannot  say  definitely, 
but  somewhere  near  the  winter  quarters.  But  they  are  all  very  extensively 
withered,  while  this  which  was  picked  up  on  the  floe  was  perfectly  fresh. 

The  Chaibuar  :  Is  that  poplar  or  pine  ? 

Admiral  Pabb  :  This,  I  imagine,  is  poplar — I  think  it  is  one  of  the  poplar 
specimens,  but  I  am  sorry  I  have  not  any  bark.  Colonel  Feilden  had  it  cut  up 
after  he  returned  home,  and  he  sent  me  this  piece  to  keep. 

The  Chaibuan  :  Perhaps  Mr.  Mikkelsen  will  say  a  few  words. 

Mr.  Mikkelsen  :  I  think  I  have  already  told  you  all  I  have  to  say.  I  have 
decided  to  take  one  pony  instead  of  going  with  dogs  alone. 

The  Chaibvan  :  Where  are  you  going  to  get  your  pony  ? 

Mr.  Mikkelsen  :  Siberia.  In  addition  to  the  food  we  carry  ourselves — we 
have  at  least  250  Ibe.  of  meat^ — the  pony  can  draw  at  least  800  lbs.,  and  it  eats  in 
20  days  about  250  lbs. ;  that  leaves  550  lbs.  clear  after  we  have  been  out  20  days. 
I  have  tried  ponies  in  Franz  Josef  Land,  and  found  them  very  good  indeed.  And 
then,  instead  of  going  down  to  Mackenzie  river,  I  intend  to  go  with  a  whaler,  and 
try  and  do  some  work  in  the  Bering  strait.  It  seems  desirable  to  get  some  work 
done  there.    I  don't  think  I  can  say  any  more. 

The  Chaibuan  :  I  am  sure  all  the  company  here  wish  you  every  success. 

The  Chaibuan  :  We  have  a  letter  written  to  Sir  Clements  Markham  by  Admiral 
Markham,  which  you  might  like  to  hear. 

"  I  have  read  your  paper  with  the  greatest  interest.  It  is  an  admirable  and 
well-thought-out  plan  of  campaign,  and  I  am  thoroughly  in  accord  with  all  you 
have  put  forward.  It  is,  as  you  state,  quite  time  that  we  interested  ourselves  in  a 
renewal  of  Arctic  research,  for  it  is  just  thirty  years  ago  since  we  sent  out  oar  last 
expedition  I  Other  nations  have,  however,  not  been  idle  during  that  long  period, 
and  much  good  work  has  been  done.  It  is  now  time  to  take  a  broad  and  general 
view  of  what  has  been  accomplished,  to  dovetail  together  the  results  that  have 
been  achieved,  and  then,  as  you  say,  to  see  exactly  what  remains  to  be  done  in 
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order  to  increase  our  geographical  knowledge  of  the  North  Polar  Regions.    If 
Arctic  research  is  to  be  renewed,  then  comes  the  important  question  as  to  the  best 
locality  for  an  expedition  to  be  sent  in  order  to  obtain  the  most  valuable  and  the 
most   important  results.     I  am  certainly  in  favour  of  the  scheme  which  you 
suggest,  namely,  to  that  large  unknown  area  lying  to  the  north  and  the  north-west 
of  the  Beaufort  sea.    We  all  know  that  ice — and  very  heavy  ice — will  be  encoun- 
tered in  that  neighbourhood,  but  a  sailing  ship  has  already  successfully  forced  her 
way  through  it,  and  I  see  no  reason  why  a  steamer  should  not  meet  with  equal 
success.    And  we  will,  of  course,  hope  that,  unlike  the  sailing  ship,  the  steamer 
will  have  a  better  opportunity  of  extricating  herself  when  the  work  is  accomplished. 
The  theory  that  you  have  raised  regarding  the  continental  shelves  of  polar  lands 
is  exceedingly  interesting,  and  may,  or  may  not,  be  evidence  of  the  existence  of  a 
large  polar  basin  to  the  north,  a  basin  in  which  no  land  is  to  be  found.    I  must 
candidly  confess  that  my  own  view  was  that  if  we  could  penetrate  into  the  unknown 
area,  we  should,  in  all  probability,  find  an  archipelago,  of  islands,  similar  to  those 
further  south,  extending  towards  and  across  the  north  pole.     This  opinion  of  mine 
— long  formed — was  somewhat  rudely  shaken  by  the  report  brought  home  by 
Nansen  of  the  discovery  of  the  large  polar  basin  in  which  the  Fram  drifted  for  so 
long.  Ton  refer,  in  your  paper,  to  the  soundings  I  obtained  in  my  highest  latitude ; 
that  was,  to  my  mind,  at  the  time,  conclusive  evidence  of  the  existence  of  land  to 
the  northward,  and  it  was  only  Nansen's  discovery  that  temporarily  shook  my  faith 
regarding  the  existence  of  an  archipelago.     I  was  also  much  puzzled  by  the 
difiference — the  very  great  difference — of  the  conditions  of  the  ice  met  with  by  me 
and  by  Nansen,  for,  whereas  the  ice  over  which  I  sledged  varied  in  thickness 
from  80  to  120  feet,  Nansen  never  encountered  ice  of  a  greater  thickness  than 
from  15  to  25  feet !    I  conjectured  that  the  ice  over  which  I  travelled  had  been 
formed  and  held  for  long  years  in  channels  between  islands  to  the  north.     I  am, 
therefore,  inclined  to  adhere  to  my  original  views  that  land, not  continental,  but  in 
the  shape  of  many  islands,  will  be  found  to  the  north  and  north-west  of  Green- 
land.     You  have  warned  us  not  to  be  over-positive  in  geographical  speculations, 
and  I  put  forward  this  view  with  all  due  reserve.     An  expedition,  however,  such 
as  you  have  suggested  in  your  excellent  paper  will  very  materially  assist  in  solving 
this  interesting  question.'* 

Mr.  Kavensteik  :  I  have  never  made  the  Arctic  Regions  a  subject  of  special 
study,  but  I  may  say  that  I  have  listened  with  great  pleasure  to  Sir  Clements' 
paper,  and  am  very  glad  to  see  that  he  comes  back  to  his  first  love  in  his  old  days. 
If  we  look  at  a  map  like  the  one  before  us  and  see  the  immense  space  which  is 
there  covered  by  the  Beaufort  sea,  we  must  see  that  this  is  a  region  which  ought 
to  attract  explorers,  and  I  am  very  glad  to  hear  that  two  gentlemen  are  going  to 
try  their  luck,  and  I  do  hope  Sir  Clements  Markham  will  live  long  enough  to 
induce  the  British  Government  to  send  out  an  expedition,  and  if  not  the  British 
Government,  perhaps  the  Japanese  will. 

The  CuAUiMAN :  Before  asking  you  to  join  in  thanking  Sir  Clements  for  his 
very  able  paper,  I  should  like  to  ask  one  comprehensive  question.  As  he  has  taken 
a  very  comprehensive  view  of  the  whole  of  the  North  Polar  Regions,  I  should  like 
to  know  whether — ^gathered  from  the  evidence  of  all  the  different  explorers, 
ancient  and  modern,  who  have  wandered  across  those  northern  seas — it  can  be 
said  distinctly  that  the  ice  of  the  North  Polar  Regions  is  diminishing.  So  far 
as  I  gather  from  the  results  of  the  Discovery* s  voyage  towards  the  south  pole,  the 
glacier  ice  there  is  distinctly  receding,  and  the  volume  of  the  ice  generally  appears 
to  be  diminishing.  One  would  imagine  that  the  Southern  Polar  Rsgions  are  in 
process  more  or  less  of  desiccation.    It  would,  therefore,  be  exceedingly  interesting 
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to  know — especially  with  reference  to  what  Sir  Clements  has  sud  ahont  the  migra- 
tion of  tribes  up  in  the  north  and  the  existence  of  driftwood,  which  seems  to 
point  to  a  somewhat  different  climate  in  past  times— whether  the  ice  there  is 
increasing,  balancing,  as  it  were,  the  decrease  of  the  ice  in  the  south.  Beyond 
that,  I  fear  that  my  knowledge  of  North  Polar  Regions  does  not  justify  me  in 
making  further  remarks  on  so  very  able  a  paper  as  the  one  that  our  late  President 
has  given  ns. 

Sir  Clements  Markham:  In  the  Arctic  Regions  we  only  have  very  small 
areas  comparatively  of  inland  ice.  We  have  Greenland,  some  portions  of  the 
land  opposite  Greenland,  and  some  portions  of  Franz  Josef  Land,  but  all  very 
small  areas  compared  with  the  Antarctic  Regions,  and  the  Parry  archipelago  is 
not  laden  with  ice,  so  that  it  would  be  diflScult  to  say  whether  the  ice  is  receding. 
I  believe  it  is  not  receding,  so  far  as  Greenland  is  concerned.  But  there  seems  to 
be  evidence  that  the  land  is  rising.  In  Banks  island  the  wood  was  found  at  a  very 
considerable  height  above  the  sea ;  I  think,  more  than  100  feet.  What  was  the 
height,  Admiral  Parr  ? 

Admiral  Parr  :  150  feet  above  the  sea. 

Sir  Clements  Markham  :  So  that  there  seems  to  be  evidence  that  the  land  is 
nsing  round  the  shelf,  although  Nansen  discovered  an  immense  depth  more  in 
the  centre  of  the  region. 

Admiral  Parr  :  I  think  the  glaciers  in  Ellesmere  Land,  if  I  remember  rightly, 
were  decidedly  receding.  There  were  two  glaciers  which  came  down  glacier 
valley,  and  there  were  moraines  some  distance  below  where  the  glaciers  extended 
then. 

Sir  Clements  Markham  :  In  south  Greenland  the  ice  comes  down  and  it 
breaks  ofif  in  bergs.  But  I  do  not  know  of  any  direct  evidence  of  the  ice  having 
receded. 

Admiral  Parr  :  I  think  at  Foulkner  fiord  the  glacier  was  also  receding  ;  that 
was  on  the  Greenland  side,  but  it  was  some  distance  from  the  sea,  and  had  not 
discharged  into  the  sea  for  some  time.  But  further  north  the  Humboldt  glacier 
and  Peterman  glacier  wore  still  discharging  into  the  sea. 

Sir  Clements  Markham  :  Tkey  are  still  discharging,  bat  they  may  possibly 
be  receding. 

Admiral  Parr  :  They  may  be. 

The  Chairman  :  The  land  of  permanent  ice  is  not  coming  southward  ? 

Sir  Clements  Markham  :  I  think  not.  The  most  puzzling  point  connected 
with  the  paper  I  have  been  reading  is  certainly  the  driftwood— where  it  comes 
from.  If  it  is  not  Siberian,  it  must  come  from  that  American  coast,  and  how  it 
can  possibly  get  round  to  Grant  Land  is  a  most  puzzling  question.  It  probably  may 
find  some  currents  round  the  Polar  Regions,  but  there  is  an  enormous  quantity  in 
Banks  island,  and  in  Prince  Patrick  island  especially  there  is  a  great  deal  of  wood. 

The  Chairman  :  But  none  of  the  wood  shows  signs  of  an  axo  ? 

Sir  Clements  Markham  :  I  have  never  heard.  After  the  migration  of  those 
people  along  the  coast  of  Parry  islands,  they  appear  to  have  separated  on  the 
entrance  of  Wellington  channel — one  set  went  down  Lancaster  sound  and  estab- 
lished themselves  on  the  west  side  of  Baffin's  bay,  and  the  other  went  up  the 
channel,  crossed  Greely  fiord,  and  were  found  by  Admiral  Parr  and  his  shipmates 
far  up  Smith  sound ;  then  they  appear  to  have  followed  down  Smith  sound.  It  is 
quite  certain  that  the  people,  who  were  called  Arctic  highlanders,  always  had  a 
tradition  that  they  came  from  the  north.  For  instance,  they  had  no  musk  oxen 
but  they  had  the  name,  and  they  knew  they  had  once  had  them.  And  there  was 
certainly  no  communication  between   those  people  and  the   Eskimo  in  South 
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Greenland,  none  whatever,  so  that  that  is  a  distinct  proof  that  they  have  come 
some  great  distance  from  the  north  and  west. 

The  Chairman  :  That  leads  to  the  presumption  that  the  north  was  warmer 
than  it  is  now. 

Mr.  MiKKELSEN :  I  should  like,  if  any  gentleman  present  can  tell  mo,  to  know 
where  all  that  ice  goes.  If  the  polar  ocean  is  like  what  it  looks  on  the  chart, 
where  all  that  ice  is  going  to  seems  to  be  a  puzzle. 

The  Chairman  :  I  have  only  to  ask  you  to  join  in  a  hearty  vote  of  thanks  to 
Sir  Clements  Markham  for  his  paper  this  afternoon. 


THE  LATE  BARON  VON  RICHTHOFEN  ON  ANTARCTIC 

EXPLORATION.* 

Tms  is  a  memoir  on  the  objeots  of  south  polar  exploration  by  the  late 
Baron  Richthofen,  -whioh  veas  left  unfinished  at  the  time  of  bis  lamented 
death.  The  great  geographer  stood  in  the  very  first  rank  among  living 
cultivators  of  our  science,  and  any  words  that  come  from  his  pen,  more 
especially  when  they  are  practically  bis  last  words,  will  carry  great 
weight.  We  find  him,  then,  in  these  last  words,  in  eloquent  sentences 
which,  alas!  remain  unfinished,  dwelling  upon  the  great  importance  of 
Antarctic  research,  not  only  from  a  scientific  point  of  view,  as  adding  to 
the  sum  of  human  knowledge,  but  also  from  a  practical  point  of  view. 
His  interesting  remarks  will  serve  as  a  reminder  that  much  work  still 
remains  to  be  done,  and  that  for  researches  to  be  complete  they  must 
be  continuous.  It  is  discreditable  that  this  country  should  be  contented 
to  see  one  great  success  achieved,  and  then  drop  the  subject  for  half  a 
century.  If  the  great  and  important  work  which  Baron  Kichthofen  was 
engaged  in  describing  when  he  was  called  away  is  to  be  completed 
(and  it  ought  to  be  completed)  there  must  be  continuity — continuity  of 
purpose  and  continuity  of  aim. 

After  describing  the  great  difficulties  and  the  results  of  the  German 
Antarctic  Expedition,  Baron  Kichthofen  ofiers  a  generous  tribute  of 
praise  to  Captain  Scott  and  his  fellow-explorers.  He  then  refers  to 
other  expeditions.  But  the  important  part  of  his  memoir  is  devoted  to 
the  results  of  Antarctic  exploration,  and  this  remains  unfinished.  The 
completed  portion  is  well  deserving  of  close  attention,  because  it  points 
to  the  necessity  for  continuity  of  effort.  The  following  extracts  will 
justify  this  conclusion. 

C.  R.  M. 

**  The  desire  to  seek  out  and  to  understand  the  scientific  causes  of 
phenomena,  and  to  increase  the  sum  of  human  knowledge,  is  a  great 
aim.     This  is  what  led  to  the  despatch  of  the  German  and  Englibh 

♦  *  Ergi'hDisso  und  Ziele  der  SUdpolarforschuDg/  von  Ferdinand  Freiherr  von  Richt- 
hofen (BerUn,  1905). 


16      THE   LATE  BARON  VON    RICHTHOPEN  ON  ANTARCTIC  EXPLORATION. 

expeditions.  Numberless  problems  offer  themselves.  The  first  is  the 
form  of  the  Earth.  A  great  international  work  was  undertaken  for 
measuring  the  world  with  the  most  perfect  methods.  This  will  soon  be 
completed  as  regards  Europe,  as  well  as  Asia  and  Africa.  But  the  work 
must  remain  imperfect  without  exact  knowledge  of  the  polar  regions. 

'*  The  discovery  by  Nansen  of  a  very  deep  ooean  in  the  Arctic 
area  is  of  the  greatest  importance.  The  Arctic  expeditions  leave  no 
doubt  of  the  existence  of  a  great  and  lofty  continent  in  the  far  south. 
This  throws  full  light  on  other  questions,  and  brings  into  order  what 
was  already  known  of  the  globe.  An  ocean  is  presented  to  us  in  the 
north  polar  region,  surrounded  by  a  ring  of  land.  This  land  .collects, 
during  the  summer  thaws,  a  great  quantity  of  ice,  which  in  the  course 
of  centuries  becomes  a  still-increasing  mass,  while  a  current  keeps  the 
way  open  between  Europe  and  Greenland.  This  is  the  cause  of  the 
difficulty  of  navigation — the  packing  of  ice,  the  floes,  and  the  many 
hindrances  to  reaching  the  north  pole. 

*'  At  the  south  pole  lies  a  continent  surrounded  by  a  great  ring  of 
water.  Gigantic  masses  of  tabular  ice  come  from  the  continent,  and 
slowly  melt.  So  here  is  a  great  problem  with  reference  to  this  di£ference 
between  the  north  and  the  south  poles. 

'*  All  these  questions,  which  continually  increase,  have  been  touched, 
but  not  answered.  .  .  . 

'*  There  are  also  geological  problems.  The  ice  contains  stones 
brought  from  some  Antarctic  continent,  and  is  often  full  of  them. 
When  the  ice  melts,  these  stones,  often  great  blocks  of  them,  sink  to  the 
bottom  of  the  sea.  Sometimes  they  are  found  in  dredging-nets.  The 
greater  part  of  them  belong  to  very  early  formations,  but  they  are 
mostly  in  small  pieces.  The  geologist  of  the  Oams  found  a  great 
number.  If  remains  of  land  plants  and  land  animals  are  found,  we 
have  evidence  that  there  was  formerly  a  land  with  a  di£ferent  climate. 
The  Swedish  expedition  found  fossils  both  of  plants  and  animals.  But 
large  collections  are  needed  to  enable  us  to  come  to  any  certain 
conclusion. 

"  Among  problems  to  be  solved  are  the  relationship  of  the  present 
fauna  and  flora  in  countries  far  removed  from  one  another ;  for  example, 
New  Zealand  and  South  America.  It  may  be  expected  that  traces  of  com- 
munication will  be  found  in  the  Antarctic  Regions. 

''The  glaciation  round  the  poles  claims  the  first  interest  of  the 
inquirer.  Everywhere  a  steep  cliflf  of  30  to  40  metres  in  height  is 
encountered  in  the  south.  The  table-shaped  plateaux  spread  over  an 
area  of  several  hundred  square  kilometres  of  flat  surface,  extending  from 
200  to  400  metres  beneath  the  sea.  Pieces  of  the  clifls  escape  and  float 
away,  until  they  attain  a  great  eastern  distance,  drifting  with  the 
cun-ent.     When  winter  comes  they  are  imprisoned  in  the  ice-floes. 

•*  It  is  alieady  known   that  the   south   polar  ice-drift  is  of  great 
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extent.  Information  on  this  subject  is  now  collected  and  shown  on 
maps.  As  the  ice  melts  pools  of  water  form,  very  poor  in  salt,  but  of 
great  importance  for  organic  life.  The  ice-floes  extend  to  the  high  land, 
and  there  remain  fixed.  The  stones  they  contain  is  a  proof  that 
they  must  have  been  attached  to  the  land.  In  the  structure  of  the 
tabular  masses  lies  the  history  of  the  ice,  and  only  in  our  day  have 
we  learnt  how  to  direct  questions  to  Nature  on  this  subject.  In  working 
out  the  materials  collected,  results  of  interest  will  probably  be  obtained. 

"  We  can  guess  that  the  greater  or  less  heaping  up  of  ice  round  the 
poles  may  explain  the  phases  of  changes  in  the  climates  of  the  world. 
We  know,  from  careful  observations,  that  the  beautiful  heights  of  our 
Alps  already  show  that  their  ice-covering  is  diminishing.  The  same 
thing  is  taking  place  in  the  Andes  of  Ecuador  and  on  Kilimanjaro.  In 
the  Arctic  Begions  the  recession  of  the  ice  has  also  been  noticed.  When 
from  this  we  conclude  that  there  is  now  less  precipitation,  that  view 
is  supported  by  the  continual  desiccation  of  Africa  and  the  interior  of 
Asia.  A  few  remains  of  forest,  and  an  ancient  tree  here  and  there,  bear 
witness  that  there  was  at  one  time  a  damp  climate.  The  trees  dis- 
appear, and  no  new  ones  grow.     All  points  to  a  general  drying  up. 

'*  It  is  now  an  important  question  whether  this  is  also  the  case  in  the 
Antarctic  Eegions.  Is  this  withdrawal  observed  there,  or  is  it  dififtrent 
from  what  has  been  observed  in  the  north  ? 

'*  The  Frenchman  Adhemar,  sixty  years  ago,  sought  to  prove  that 
ice-action,  at  both  poles,  changed  in  cycles ;  that  in  the  glacial  ages  the 
ice  extended  from  the  Scandinavian  interior  ice  to  the  Eisengeberge, 
and  the  north  pole  was  ice-covered,  while  at  the  same  time  the  south 
pole  was  comparatively  free,  and  that  in  our  day  this  is  reversed.  We 
now  think  that  this  was  not  the  case,  but  that  probably  the  whole  globe, 
in  the  glacial  age,  was  cold  and  desolate. 

"  These  questions  can  now  only  be  solved  at  the  south  pole.  At  a 
spot  visited  by  Eoss  there  were  exact  observations.  They  show  that 
the  ice-edge  of  Eoss  is  now  thirty  miles  further  south  than  it  was  in  his 
day,  and  that  the  glaciers  of  Victoria  Land  have  gone  far  back.  In 
Boss's  time  the  glaciers  reached  the  sea,  but  they  no  longer  do  so.  The 
German  Antarctic  Expedition  discovered  traces  of  glacier  recession  on 
Gaussberg.  It  was  necessary,  in  order  to  determine  the  rapidity  of 
this  recession,  to  decide  the  present  position  of  the  ice  by  measurements, 
in  order  that  future  observers  may  be  able  to  ascertain  changes  that 
have  taken  place  in  an  interval  of  a  few  years. 

'*  So  far  as  we  can  judge,  this  retirement  of  the  ice-cap  is  of  the 
highest  importance  for  future  generations.  Still,  at  any  moment  changes 
of  an  opposite  character  may  take  place ;  and  to  recognize  the  changes 
certain  lines  are  necessary,  such  as  were  fixed  at  the  Gaussberg. 

"  Another  class  of  observations  has  reference  to  the  polar  oceans : 
their  depths,  the  quantity  of  salt  and  gas  they  contain,  their  temperatures 
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and  currents  on  the  anrface  and  at  various  depths,  as  well  as  the  influence 
of  floating  and  melting  masses  of  ice.  Knowledge  of  the  sea  is  a  great 
and  special  branch  of  scientifio  inquiry,  and  the  methods  of  conducting 
it  are  becoming  more  and  more  perfect. 

'*  These  researches  may  be  undertaken  for  their  own  sakes.  Still, 
they  lead  to  results  of  great  importance,  not  only  with  regard  to  a 
knowledge  of  the  ocean,  but  having  reference  to  practical  oonsequences 
which  touch  more  and  more  on  domestic  life.  Far-seeing  researches  in 
recent  years  show  that  the  changes  in  the  distribution  of  ice,  and  the 
currents  in  the  sea  round  Greenland,  have  an  important  influence  on 
changes  of  climate  in  Germany.  The  time  does  not  appear  to  be 
distant  when  it  will  be  possible  to  predict  the  character  of  the  seasons 
months  beforehand.  This  is  only  the  beginning  of  the  practical  use  of 
these  researches.  The  more  scientific  use  of  the  seas  as  fisheries  will 
also  be  of  great  importance. 

''  Here,  in  an  unexpected  way,  the  practical  value  of  polar  research 
shows  itself,  by  opening  a  wide  view  of  the  life-conditions  of  plants  and 
animals.  In  former  days  men  carelessly  enjoyed  the  treasures  offered  to 
them  by  this  apparently  endless  scene.  Since  then  there  has  been  great 
destruction,  and  now  the  rational  use  of  the  sea  has  become  a  problem 
of  importance.  Just  as  agriculture  has  made  great  strides  in  a  know- 
ledge of  the  cultivation  of  plants,  so  now  we  must  turn  to  the  sea  for 
supplies. 

'*  The  progress  made  in  a  short  time  in  this  direction  is  prodigious. 
Now  all  the  higher  and  the  lower  animals  are  seen  to  depend  on  each 
other,  even  to  the  smallest  animal  organisms,  and  these,  again,  need  their 
food.  The  plankton  d iscoveries  show  plan  t-like  organisms  of  microsoopio 
size  which  flourish  on  the  surface  of  seas,  sometimes  in  great  quantities, 
while  sometimes  there  is  none.  The  curious  fact  is  that  these  means 
of  nourishment  do  not,  like  land  plants,  flourish  best  in  the  tropics,  but, 
on  the  contrary,  in  the  coldest  polar  seas,  or  where  cold  currents  flow 
from  them.  In  many  places  the  sea  is  coloured  green  from  this  plant 
life " 


TRAVEL  AND  EXPLORATION  IN  THE  SOUTHERN 

JAPANESE  ALPS.* 

By  the  Bev.  WALTER  WESTON,  M.A. 

The  islands  of  the  Japanese  archipelago — likened  by  the  fertile  fancy 
of  native  geographers  to  garlands  of  flowers  festooning  those  Far 
Eastern  seas — really  represent  the  crest  of  a  stupendous  mountain 
chain  that  rears  itself  from  the  profoundest  depth  of  ocean  ever  yet 

♦  Read  at  the  Royal  Geographical  Society,  November  G,  1905,    Map,  p.  128. 
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faihomed.  From  the  bottom  of  that  portion  of  the  adjacent  bed  of  the 
Faoific  ocean,  known  as  the  *'  Tuscarora  deep,"  to  the  top  of  Japan's 
loftiest  peak,  the  far-famed  Fujiyama  is  an  altitude  of  40,000  feet.  There 
is  probably  no  other  region  in  the  world,  of  an  area  so  comparatively 
limited  as  that  including  Fujiyama  and  the  Tuscarora  basin,  that  can  - 
show  such  an  extraordinary  difference  of  level. 

The  general  characteristics  of  this  gigantic  mountain  ridge  un- 
mistakably prove  its  close  kinship  to  the  mainland  of  Asia.  Japan, 
at  length  acclaimed  the  true  pioneer  of  moral  and  material  progress 
in  the  Far  East,  already,  though  unobserved,  itself  occupied  a  geological 
position  symbolical  of  it,  for  its  long  sinuous  island  chain  forms  nothing 
less  than  the  advanced  frontier  of  the  Asiatic  continent.  The  ocean 
bed  between  Japan  and  Korea  is  so  shallow  that  very  slight  uplifting 
of  it  would  be  needed  to  afford  dry-land  communication  between 
the  two. 

The  mountain  ranges  of  Japan,  from  their  general  formation,  may 
be  divided  into  two  main  systems,  the  northern  and  the  southern,  or 
the  Busfiian  and  the  Chinese. 

The  Chinese  or  southern  system  is  connected  with  South-East  China, 
and  runs  north-east  by  way  of  Formosa  up  into  the  mainland  of  Japan. 
The  Bussian,  or  northern,  is  known  to  Japanese  geographers  as  the 
Karafuto  system.  Karafuto  is  the  Japanese  name  for  Saghalien, 
"  Saghalien  "  itself  representing  the  aboriginal  Ainu  name  Saharin,  the 
"  wave-land,"  in  allusion  to  its  mountainous  character. 

The  Karafuto  system  enters  Japan  from  the  north,  and  runs  south- 
west until  it  meets  the  southern  system  in  the  middle  of  Japan,  which 
thus  becomes,  so  to  speak,  the  geological  battleground  of  the  two 
conflicting  chains,  the  Eussian  and  the  Chinese.  It  is  here,  in  the 
broadest  part  of  the  main  island,  that  the  deepest  and  wildest  valleys 
are  cleft,  and  the  mountains  rise  to  their  loftiest  heights,  in  the 
picturesque  summits  known  as  the  Japanese  Alps. 

The  conflict  or  meeting  of  these  two  great  systems,  Eussian  and 
Chinese,  naturally  results  in  terriflc  upheavals,  and  a  vast  transverse 
cleft,  or  flssure,  crosses  the  island  at  its  widest  part,  through  which 
a  number  of  great  volcanoes  have  burst  their  way.  This  fissure  is 
known  as  the  Fossa  Magna.  It  constitutes  the  geological  boundary 
between  northern  and  southern  Japan,  whose  features  present  marked 
contrasts,  for  whilst  northern  Japan  is  comparatively  low  and  open, 
the  southern  division,  especially  its  central  regions,  includes  the 
wildest  and  most  magnificent  scenery  in  the  empire. 

The  chain  of  erupted  peaks  in  the  Fossa  Magna  forms  the  Fuji 
volcanic  range,  which  is  of  great  interest.  It  stretches  from  near 
Naoetsu,  on  the  Sea  of  Japan,  right  across  the  island,  and  culminates 
in  Fujiyama,  then  passing  out  by  way  of  the  Hakone  hills  and  the 
promontory  of  Izu  iirto  the  curious  island  chain  known  as  the  ''  Seven 
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Islands  of  Izu."  One  of  its  most  familiar  peaks  is  the  Osliima  island, 
so  often  seen  smoking  away  by  trayellers  approaching  Yokohama  from 
the  west.  In  a  very  interesting  tonr  last  summer,  my  wife  and  I 
traversed  most  of  the  principal  peaks  of  this  range  on  the  mainland, 
some  of  them  being  then  ascended  for  the  first  time  by  a  European 
lady. 

The  great  mountain  range  known  as  the  '*  Japanese  Alps  "  crosses 
the  main  island,  as  I  have  said,  at  its  widest  part ;  ronghly  speaking, 
from  the  bay  of  Toyama  on  the  north,  to  the  bay  of  Suruga  on  the 
south.  Some  years  ago  I  had  the  honour  of  reading  a  paper  before 
this  Society  on  "  Exploration  in  the  Japanese  Alps,"  in  which  I  dealt 
with  some  six  seasons  of  travel  and  mountaineering  in  the  northern 
half  of  the  range.  To-night  I  am  to  speak  of  journeys  during  eight 
seasons  in  the  southern  half,  ^nd  in  the  Fuji  volcanic  chain  eastwards. 
For  the  sake  of  clearness,  this  portion  may  be  called  the  mountains  of 
Eoshu,  from  the  remarkable  province  in,  or  on  the  borders  of  which, 
most  of  the  principal  peaks  are  situated. 

The  mountains  of  Eoshu  form  an  immense  triangular  mass  mainly 
enclosed  by  the  river  Tenryugawa  on  the  west,  and  the  Fujikawa  on 
the  east,  the  apex  of  the  triangle  beiug  formed  by  the  famous  Lake 
Suwa.  The  geographical  title  of  this  mass,  suggested  by  Dr.  Naumann, 
is  the  Akaishi  Sphenoid,  from  the  name  of  one  of  its  loftiest  peaks  and 
the  wedge-like  shape  of  the  whole.  The  geological  formation  is  chiefly 
Palaeozoic.  It  is,  roughly  speaking,  formed  of  three  nearly  parallel 
ranges  running  north  and  south,  the  Akcdshi  on  the  west,  Shirane  in 
the  middle,  and  the  serrated  granite  peaks  of  Eomagatake  on  the  east. 
I  was  told  that  until  I  ascended  the  main  summits,  to  which  I  shall 
refer,  scarcely  any  of  them  had  been  previously  visited  by  European 
travellers. 

The  average  height  of  the  loftiest  peaks  is  about  10,000  feet,  but  the 
character  of  the  scenery,  grand  though  it  is,  is  hardly  so  wild  and 
rugged  as  that  of  the  barer,  loss  richly  wooded  mountains  in  the 
northern  half  of  the  Japanese  Alps,  such  as  Hodakayama  and  Yariga- 
take.  The  nearest  and  most  accessible  town  of  importance  is  Eofii, 
on  the  east,  the  capital  of  the  province  of  Eoshu,  which  is  connected 
by  rail  with  Tokyo,  six  hours  distant,  the  picturesque  route  leading 
us  through  the  longest  tunnel  in  Japan,  3$  miles  in  length,  under 
the  Sasago  pass.  Eofu  (population  40,000)  is  one  of  the  most  pro- 
gressive towns  in  Japan,  and  stands  in  a  broad,  fertile,  mountain- 
circled  plain,  once  probably  the  bed  of  an  ancient  lake,  now  dotted 
all  over  with  thriving  villages.  It  is  the  ceutre  of  a  considerable 
commerce  in  silk,  grapes,  and  paper.  Some  of  the  silk  filatures 
employ  several  hundred  persons,  chiefly  young  girls,  whose  hours  are 
said  to  be  fifteen  per  day,  without  a  break  for  meals  or  even  a 
Sunday   holiday,   and    this  continues   all   the  year  round,   with  the 
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exception  of  two  months  in  the  winter.  Until  lately  the  trade  with  the 
coast  has  heen  carried  on  by  means  of  pack-horses  over  the  hills,  or  by 
hundreds  of  boats  down  the  river  Fujikawa;  but  these  have  been 
practically  replaced  by  the  railway  which  now  joins  Tokyo  with  the 
fertile  regions  of  Central  Japan. 

On  some  of  the  main  roads  runs  a  remarkable  and  very  popular 
yehicle,  known  as  the  hasha,  a  cross  between  an  ambulance  and  a  hearse, 
whose  behaviour  frequently  suggests  the  probability  of  its  employment 
in  the  capacity  of  one  or  other  of  those  conveyances.  Its  repeated  use 
in  emergencies  was  one  of  those  fond  delusions  to  which  one  sometimes 
so  unaccountably  clings  (and  the  hasha  needs  energetic  clinging  to),  for 
its  speed  only  averages  3^  miles  an  hour,  and  a  day  out  in  it  always 
struck  me  forcibly  as  one  of  the  most  violent  forms  of  exercise  in  which 
a  man  of  robust  health  and  nerve  is  justified  in  indulging. 

The  use  of  the  hasha,  however,  can  only  be  enjoyed  in  the  plains  and 
on  the  more  level  roads.  It  must  then  give  way  to  the  pack-horse, 
from  which  finally  one's  baggage  is  transferred  to  the  backs  of  sturdy 
peasants  and  hunters.  These  hunters  are  capable  of  carrying  great 
loads,  which  they  fix  on  a  wooden  frame  (similar  to  those  used  in  the 
Alps),  known  as  yasemma,  or  "scraggy  horse."  Some  of  them  were 
my  companions  during  many  expeditions,  of  which  the  climb  of 
Eaigane,  10,334  feet,  the  highest  of  the  Koshu  range  and  the  culminat- 
ing peak  of  the  central  mass,  may  serve  as  a  specimen  of  mountain 
travel  in  this  region.  Of  this  fine  peak  I  made  the  first  ascent  (by  a 
foreign  traveller)  three  years  ago,  repeating  the  climb  last  summer.  A 
short  day's  journey  westwards  across  the  Eofu  plain  took  me  through  a 
curious  natural  gateway  in  the  foothills  up  a  beautiful  valley,  where 
Ashiyasu  lies,  2200  feet,  a  hamlet  of  dark  scattered  chalets  that  cling 
with  difficulty  to  the  steep  and  broken  slopes  and  ledges  that  rise  high 
above  a  wild  torrent  bed.  Picturesque  they  are,  but  it  was  distance  that 
lent  them  their  chief  charm,  for  their  most  striking  actual  features  can 
be  neither  photographed  nor  dcEcribed — their  squalor  and  their  odours. 
One  soon  ceases  in  these  lower  inhabited  valleys  to  be  surprised  at  any- 
thing one  sees,  and  at  nothing  that  one  smells.  All,  however,  was 
redeemed  by  the  delightful  courtesy  of  the  kindly  village  headman, 
Natori  Unyiohi,  the  whole  resources  of  whose  establishment  were  put  at 
my  disposal,  a  perfect  stranger  in  a  house  that  had  never  sheltered  a 
foreigner  before,  nor  heard  of  a  foreigner's  strange  wants  and  ways.  No 
sooner  had  I  made  known  my  purpose  than  he  hastened  to  do  all  in  his 
power  to  further  it.  The  way  to  Kaigane  was  little  known,  he  said,  and 
very  rough  and  fatiguing,  if  not  perilous,  but,  if  I  would  be  content  with 
the  company  of  a  trio  of  bear-hunters,  he  would  get  me  the  best  he  could 
find.  These  duly  arrived,  and  offered  most  respectful  greetings,  though 
somewhat  shy  on  their  first  introduction  to  a  gwaikohijin^  '^  an  outside 
countries  man."   They  proved  delightful  companions,  willing,  thoughtful, 
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and  most  eager  to  please.     I  met  them  with  interest,  and  at  last 
parted  with  genuine  regret. 

Oar  first  day's  journey  began  with  an  early  start  from  Ashiyasu,  at 
which  the  whole  strength  of  the  jnvenile  inhabitants  tntned  ont  to 
assist — a  motley  crowd  of  jostling,  wild-eyed,  and  incredibly  filthy  little 
people. 

As  we  passed  the  village  shrine,  my  hnnters  turned  aside  to  offer  a 
prayer  for  protection  and  sncoess,  exactly  as,  a  dozen  years  ago,  my  Swiss 
guides  had  done  on  the  way  to  the  Matterhom. 

A  fatiguing  scramble  of  five  hours  in  a  scorching  sun  placed  ns  on 
the  top  of  a  ridge,  6500  feet,  commanding  a  fine  view  towards  Fuji, 
some  30  miles  distant,  and  of  part  of  the  npper  reaches  of  the  Fuji- 
kawa, where  it  leaves  the  Eofu  plain.  Close  by  grew  large  quantities 
of  a  wild  raspberry  of  enormous  size,  called  kuma-iehigo.  A  rough 
descent  of  four  hours  took  us  down  to  the  bed  of  the  picturesque 
Norokawa,  one  of  the  torrent-feeders  of  the  Fujikawa,  and  a  still  harder 
struggle  of  four  hours  more  was  needed  before  we  could  shelter  for  the 
night  higher  up  the  valley.  Sometimes  we  had  to  wade  from  side  to  side, 
up  to  our  waists,  in  the  ice-cold  stream,  or  leap  from  rock  to  rock  at  the 
side.  Occasionally  we  had  to  spend  half  an  hour  in  felling  and  fixing 
a  tree-trunk,  20  or  30  feet  in  leugth,  to  serve  as  a  bridge.  Daylight 
was  dead  and  the  ravine  wrapped  in  darkness  long  before  we  could  gain 
our  bivouac,  and  the  last  hour's  work  was  only  accomplished  by  the 
faint  glimmer  of  an  Alpine  lantern,  where  a  slip,  unroped  as  we 
unavoidably  were,  would  have  plunged  one  into  the  roaring,  swirling 
torrent  with  little  chance  of  rescue.  Our  fourteen  hours'  scramble  at 
last  ended  at  a  spot  where,  at  5500  feet,  in  the  tangled  undergrowth 
and  trees  on  the  left  bank  of  the  stream,  a  dilapidated  hut  of  birch-bark 
betokened  a  shelter  used  by  hunters  and  woodcutters,  the  sole  visitors 
to  this  lonely  valley.  From  the  low  smoke-blackened  roof  on  a  tough 
creeper  hung  an  iron  cooking-pot,  and  this,  with  a  chamois-skin,  formed 
the  sole  furniture  of  the  hut.  However,  we  spent  two  comfortable 
nights  under  its  shelter,  the  intervening  day  being  occupied  by  my 
hunters  in  fishing,  for  these  streams  abound  in  small  trout  of  half  a 
pound  upwards  in  weight,  and  a  dozen  or  so  are  soon  taken.  On  the 
second  morning  I  started  at  early  dawn  with  my  two  strongest  men, 
leaving  the  oldest  of  the  three  to  guard  the  hut  and  our  belongings  in 
our  absence.  Fording  the  torrent,  here  100  yards  in  width,  we  crossed 
to  the  right  bank  and  began  a  rough  scramble  of  six  hours  up  a  steep 
buttress  towards  the  summit  of  Kaigane,  which  rose  finely  above  a  great 
ravine  known  as  the  O-Kamba.  Forcing  our  way  up  torrent  beds  and 
over  the  interlacing  roots  of  the  kamha,  or  giant  birches,  or  of  pines  on 
the  lower  slopes,  we  suddenly  came  upon  the  rotting,  shattered  timbers 
of  a  little  shrine,  once  built  by  the  father  of  the  friendly  headman  of 
Ashiyasu  for  the  worship  of  the  spirit  of  the  mountain.     Here  used  to 
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oome  parties  of  hunters,  sent  as  a  deputation  in  times  of  drought  to  sup- 
plicate the  genius  loci  for  rain,  on  behalf  of  the  peasants  below.  Now, 
however,  an  energetic  and  practioal  Meteorological  Office,  and  improved 
methods  of  irrigation,  are  influencing  them  otherwise,  and  the  sacred 
building,  I  was  told,  would  never  be  restored.  Beyond  the  forest  came 
a  broad  belt  of  haimatw,,  or  creeping  pine ;  and  above  this,  to  the  south, 
towered  the  bare  grey  crest  of  the  triangular  summit  of  the  mountain. 
Alpine  flowers  of  every  hue,  in  great  variety,  adorned  the  upper  slopes. 

Especially  noticeable  were  a  magnifloent  deep  blue-and-white 
columbine  (Aquilegia  ahitensis)  at  a  height  of  9500  feet,  and  the  bright 
yellow  Potentilla  gelida  on  the  actual  summit.  This  I  also  found 
on  the  highest  point  of  two  of  the  other  loftiest  peaks  in  the  range — 
on  Ainotake,  10,260  feet,  and  on  Seujodake,  9741.  At.  intervals  appeared 
quantities  of  the  beautiful  Schizocodon  aoldanelloidesy  a  near  kinsman  of 
the  Alpine  soldanella,  sometimes  white,  but  more  frequently  a  lovely 
pale  claret  colour.  In  the  spring-time  one  finds  it  as  low  down  as 
3000  feet,  but  on  Kaigane  and  Senjodake  I  gathered  it  as  high  as 
9700  feet ;  varieties  of  saxifrage,  a  beautiful  yellow  violet,  Viola  hiflora^ 
Oeum  dryadoides^  and  many  others  abounded. 

On  the  top,  which  commands  an  extensive  and  interesting  prospect, 
I  found  a  tiny  wooden  shrine  enclosed  in  a  little  cairn,  and  in  front 
of  it  a  votive  ofiering  in  the  shape  of  a  wooden  sword  some  10  inches 
long.  Last  year,  when  I  made  a  second  ascent  of  Kaigane  by  a  slightly 
different  route,  I  found  the  cairn  destroyed  and  the  shrine  in  frag- 
ments, and  its  place  occupied  by  a  surveyor's  pole,  on  which  fluttered 
the  tattered  remnants  of  a  red-and-white  signal  flag.  Even  in  these 
lonely  mountain  solitudes  the  finger  of  scientific  progress  is  leaving 
its  mark,  and  on  every  hand  is  some  sign  or  other  that  the  ''  old  order 
changeth,  giving  place  to  the  new." 

The  next  morning  early  we  descended  to  our  hut,  greatly  to  the 
relief  of  our  old  companion  left  in  charge,  and  many  were  the  kindly 
greetings  and  the  attentions  showered  upon  me  on  my  return,  after 
five  days'  absence,  to  the  hospitable  headman's  home  at  Ashiyasu. 

Of  the  fine  granite  peaks  that  form  the  east  flank  of  the  mountains 
of  Eoshu,  the  loftiest  and  most  striking  is  Eomagatake,  close  upon 
10,000  feet,  along  the  east  base  of  whose  lower  foothills  the  railway 
from  Kofu  to  Suwa  is  now  being  carried. 

The  summit  commands  a  wonderful  view  on  every  side,  and  em- 
braces all  the  loftiest  peaks  in  Central  Japan — a  stretch  of  nearly  150 
miles.  It  is  adorned  with  the  now  familiar  combination  of  votive 
offerings  and  surveying  station  side  by  side,  but  it  would  appear  that  the 
genius  loci  has  still  a  considerable  following,  for  many  of  the  memorial 
stones  and  pilgrims'  flags  are  quite  new  and  substantial.  On  the 
occasion  of  my  second  ascent  to  the  summit,  I  traversed  the  mountain — 
the  first  time  for  a  European  traveller,  I   believe — by  getting  down 
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on  the  west  side,  and  so  again  reaching  the  headwaters  of  the  Tenryu- 
gawa  in  the  neighhonring  province  of  Shinshn.  This  inyolved  the 
descent  of  5000  feet  of  very  steep  and  broken  granite  cliffs,  a  work 
of  nearly  five  honrs'  continuous  exertion,  and  then  four  hours  more 
were  needed  before  we  reached  our  shelter  for  the  night.  At  the 
foot  of  the  last  precipice,  on  which  dark  pines  grew  thickly  wherever 
they  could  find  a  footing,  my  hunters  turned  aside,  and  led  me  to  a 
spot,  where,  on  a  little  shelf  of  rock,  lay  the  decaying  remains  of  a 
little  shrine.  Inside  it  were  a  human  skull  and  a  few  bones,  all 
that  was  left  of  a  lost  chamois-hunter,  whose  body  had  been  found 
many  years  before  at  the  foot  of  the  clifib  we  had  just  descended. 

A  rich  harvest  of  Alpine  flowers  awaits  the  attentions  of  botanists 
on  this  fine  mountain  also.  At  a  height  of  7000  feet  most  exquisite 
rhododendrons,  of  a  delicate  cream  colour,  light  up  th^  darkness  of  the 
silent  pines,  and  occasionally  the  delicate  waxen  stem  of  the  '*  Indian 
pipe  "  is  seen  close  by. 

The  southerly  neighbour  of  Eomagatake,  Huzan,  the  "Phoenix" 
peak,  is  one  of  the  most  striking  summits  in  the  granite  range.  Until 
last  summer  it  was  held  to  be  inaccessible  to  human  foot.  Even  Dainichi 
Nyorai,  the  famous  Buddhist  saint,  is  said  to  have  himself  returned 
vanquished,  and  he  had  to  leave  his  memorial  stone  at  the  foot  of 
the  final  pinnacle  of  granite,  which  rises  from  a  precipitous  disin- 
tegrating ridge  to  a  height  of  9500  feet.  To  it  the  comment  of  a 
native  Japanese  geography,  speaking  of  this  range,  applies  with  special 
force  :  "  This  is  one  of  the  most  mountainous  regions,  and  there  are  in 
it  trackless  wilds,  for  these  mountains  are  almost  beyond  the  ability 
of  human  legs  to  climb." 

From  the  house  of  my  friend  the  headman  of  Ashiyasu,  a  fatiguing 
climb  northwards  of  eight  hours  landed  us  at  our  bivouac,  a  ruined 
woodman's  shelter  on  the  south  flank  of  Huzan,  high  above  the 
valley  of  the  Norokawa,  and  looking  westwards  over  towards  Eaigane. 
The  altitude  is  8000  feet,  and  a  crystal  spring  of  icy -cold  water  rose 
hard  by. 

A  three  hours'  climb  the  next  morning  led  us  over  the  intervening 
peak  of  Jizodake,  9700  feet,  to  a  low  saddle  between  it  and  Hoozan, 
and  close  by,  at  a  height  of  9000  feet,  I  found  a  beautiful  dwarf  rhodo- 
dendron, Schizocodon  soldanelloidesj  and  a  lovely  orchid  {Cypripedium 
Yataheanum),  besides  many  other  Alpine  plants  amongst  the  straggling 
haimatsu  (creeping-pine)  below  the  ridge.  As  we  passed  along  the 
gap,  my  three  hunters  were  suddenly  thrown  into  a  state  of  wild 
excitement  by  the  appearance,  on  a  sort  of  promontory  jutting  from 
the  gap  into  a  wild  ravine  on  the  left,  of  an  iwa-shika,  or  chamois. 
Without  a  further  thought  of  the  main  object  of  our  climb,  two  of 
them  flew  off  like  monkeys  to  stalk  the  animal,  having  only  one  rifle 
between  them.     They  were  soon  lost  to  view  in  the  ravine,  and  my 
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the  most  novel  offer  of  preferment,  and  the  most  singular  proposition 
for  ohnroh-bnilding  I  ever  received  I 

With  regard  to  the  summits  of  the  Fuji  volcanic  chain,  I  must  only 
speak  of  them  in  passing.  Of  these,  Kengamine,  the  **  Sword  peak,'' 
my  wife  and  I  were  the  first  foreigners  fortunate  enough  to  succeed 
in  ascending.  A  curious  feature  of  several  of  these  volcanoes  is  the 
loftier  and  newer  cone  rising  &om  within  an  older,  lower,  and  more 
broken  one.  Some  of  the  old  shattered  ridges  are  .extremely  steep  and 
narrow,  and  afford  excellent  scrambling.  On  Kengamine,  one  mauvais 
pas  is  known  as  the  ''Ants'  causeway,"  where  a  thin  crest,  some 
50  yards  long  and  2  feet  wide,  falls  nearly  sheer  on  either  side  for 
200  feet  or  more.  It  is  regarded  as  a  great  work  of  merit  to  pass  safely 
across,  and,  after  some  hours  of  exertion,  to  gain  the  summit.  Those 
who  succeed,  and  have  patience  enough  to  spend  a  night  there,  are 
promised  at  sunrise  a  vision  of  Amida  riding  on  a  cloud  of  rainbow 
hues. 

Miyokozan,  the  northernmost  peak  of  the  system,  is  a  good  specimen 
of  the  double-topped  volcano,  especially  as  seen  from  Akakura,  a  quaint 
solfatara  hamlet  near  its  foot. 

Yatsugatake,  the  "  eight-peaked  "  mountain,  9784  feet,  rises  a  short 
distance  north  of  the  Kofu  plain,  and  offers  one  of  the  most  fertile  fields 
for  research  in  Japanese  Alpine  botany.  Mrs.  Weston  and  I  crossed  it 
last  year  from  east  to  west,  and  spent  some  days  at  an  interesting  yuba, 
or  hot  spring,  6600  feet,  on  its  east  flank.  Amongst  the  flowers  specially 
noticeable  is  a  beautiful  black  lily  (^Fritillaria  Kamschatemia).  On  the 
west,  at  5500  feet,  Ve  found  black  .currants  growing  wild,  this  being 
only  the  second  or  third  occasion  on  which  I  have  observed  them  in  the 
main  island  of  Japan. 

Of  Faji  itself  the  fascination  never  fails,  while  some  fresh  feature 
constantly  attracts  attention.  This  I  found  especially  the  case 
during  some  of  my  journeys  on  the  Eoshu  side  of  the  mountain. 
On  the  north*west  flank  a  mighty  lava-stream  once  swept  down 
until  its  course  was  arrested  on  the  flanks  of  the  hills  which  hem  in 
the  southern  part  of  the  Kofu  plain.  The  line  of  division  between  the 
two  formations  is  so  distinctly  marked  that  one  can  step  off  from  the 
wrinkled  lava  on  to  the  Tertiary  sandstone  or  conglomerate  in  a  single 
stride.  A  chain  of  lovely  lakes,  about  3000  feet  above  eea-level,  is 
formed  in  some  of  the  deeper  hollows  of  the  line  of  demarcation,  and 
it  is  said  that  the  level  of  their  waters  maintains  a  constant  variation. 
At  the  foot  of  a  low  hill  called  Murayama,  between  the  lake  of  Shoji 
and  the  actual  north-western  foot  of  Fujiyama,  several  interesting  natural 
ice-caves  have  been  formed  by  the  moisture  which  percolates  through 
the  porous  lava,  and  freezes  in  the  form  of  beautiful  stalactites  and 
stalagmites  of  ice.  One  of  these  (3500  feet)  I  explored  in  the  month 
of  May,  descending  the  bell-shaped  vertical  entrance,  some  30  feet  in 
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depth,  by  the  help  of  a  strong  rope  and  the  trunk  of  a  pine  tree.  Oar 
lighted  torches  disclosed  a  weird  and  beautiful  scene ;  but  the  passage 
of  the  cave,  nearly  400  yards  in  length,  was  a  somewhat  trying 
experience,  owing  to  the  mixture  of  broken  blocks  of  lava  and  bosses  of 
now  melting  ice  over  which  we  had  to  pick  our  way. 

There  are  several  similar,  though  less  striking,  caves  in  this  region, 
and  I  have  heard  that  one  of  them  supplies  a  considerable  amount  of 
ice  to  the  neighbouring  villages  in  hot  weather. 

On  the  outside  of  the  crater  edge,  near  the  highest  point,  are  several 
cairns  and  other  receptacles  for  scientific  instruments,  with  which  valu- 
able observations  are  carried  on  by  the  staff  of  the  Imperial  Meteoro- 
logical Department.  It  is  odd  to  see,  side  by  side  with  these  at  early 
dawn,  the  white-robed  pilgrims  take  their  stand  to  pay  their  devotions 
to  the  rising  sun.  It  presents  one  of  those  contrasts  that  so  often  seem 
in  rural  Japan  to  make  one  doubt  whether  we  are  living  in  the  tenth  or 
the  twentieth  century. 

A  curious  instance  of  this  befell  me  some  years  ago,  when  making 
one  of  the  earliest  recorded  ascents  of  Fujiyama  while  the  mountain 
still  wore  the  snow-mantle  that  in  the  spring-time  adorns  the  upper 
6000  feet.  With  my  friends,  Messrs.  Noel  Buxton,  m.p.,  and  H.  W.  L. 
O'Borke,  I  called  at  Omiya,  a  village  at  its  western  foot,  to  obtain 
supplies  and  coolies  for  the  ascent.  These  were  only  procured  with 
the  greatest  difficulty,  for  we  were  assured  that,  as  the  goddess  of  the 
mountain  was  only  '*  at  home,"  so  to  speak,  to  travellers  after  its  formal 
opening  at  the  end  of  July,  we  should  surely  meet  with  disaster  if  we 
called  nearly  three  months  too  soon.  Oddly  enough,  no  sooner  had  we 
reached  our  Invouac  that  night,  in  a  broken-down  hut  in  the  forest, 
than  a  frightful  typhoon  burst  over  the  mountain,  and  we  were  im- 
prisoned there  for  several  days.  Ultimately  the  weather  cleared,  and 
we  succeeded,  in  seven  hours,  in  reaching  the  summit,  though  all  but 
one  of  our  coolies  deserted  us  at  intervals  through  fatigue  or  fear. 
Inspired  by  the  marvellous  beauty  of  the  view,  which  in  the  early 
spring  far  surpasses  that  at  any  other  season,  we  decided  to  descend 
by  a  different  route,  and  therefore  crossed  the  mountain  to  Gotemba,  so 
that  our  Omiya  friends  saw  us  no  more.  Some  days  later  the  native 
newspapers  came  out  with  thrilling  accx)unts  of  a  frightful  disaster  on 
Fujiyama,  stating  that  **  a  party  of  foreign  travellers  (supposed  to  be 
British,  as  they  alone  take  pleasure  in  such  risks)  had  started  to  ascend 
the  mountain.  As,  however,  a  typhoon  shortly  afterwards  broke  over 
it,  and  nothing  has  since  been  heard  of  them,  they  have,  without  doubt, 
miserably  perished." 

May  I  now  briefly  refer  to  some  other  interesting  features  of  this 
region,  and,  first  of  all,  to  the  two  chief  rivers  in  whose  embrace  the 
great  mass  is  held. 

Of  these,  the  Tenryugawa — "  the  river  of  the  Heavenly  Dragon  " — 
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drains  the  western  portion.  It  rises  in  the  beautiful  Lake  Suwa,  which 
was  onoe  the  crater  of  a  gigantic  volcano,  and  whose  waters  are  frozen 
so  hard  in  winter  that  heavily  laden  horses  can  cross.  The  lake  is 
ahont  2j^  miles  long  and  nearly  40  feet  in  depth,  but  it  is  said  to  be 
slowly  filling  up.  Its  neighbourhood  is  noted  for  its  hot  mineral 
springs,  and  also  for  the  finest  silk  produced  in  Japan. 

The  Tenryugawa,  150  miles  long,  flowing  at  first  silently  and  gently 
from  the  lake's  western  end,  gradually  gathers  strength  during  a  course 
of  50  miles  until  at  length  it  cleaves  its  way  through  the  very  axis  of  a 
mountain  chain,  to  the  Pacific,  which  it  enters  near  Hamamatsu,  on  the 
Tokaido  railway,  150  miles  west  of  Yokohama.  The  river  is  navigable 
for  boats  for  nearly  the  lower  100  miles,  and  the  journey  to  the  sea  is 
of  a  most  exciting  character,  shooting  innumerable  rapids  and  passing 
through  magnificent  gorges,  with  walls  towering  from  1000  to  2000 
feet  overhead.  Some  of  the  older  bridges  are  very  picturesque,  but 
modem  contrasts  abound. 

The  Fujikawa,  on  the  eastern  side  of  the  Koshu  range,  carries  off 
the  drainage  of  the  mountains  encircling  the  Rofn  plain  on  every  side. 
This  plain  is  said  to  be  the  bed  of  an  ancient  lake,  of  which  traces  still 
remain.  An  old  local  geography  (Kai-Koku-shi)  states  that  a  famous 
Buddhist  priest,  Gyogi,  by  birth  a  Korean,  in  the  era  Yoro  (about  720 
A.D.),  dug  a  canal  by  which  the  waters  of  the  lake  found  an  outlet  in  the 
Fujikawa. 

The  flooding  of  these  rivers,  caused  by  the  melting  of  the  snows  at 
the  beginning  of  summer,  and  by  the  heavy  rain-storms  at  its  end,  leads 
to  repeated  inundations,  in  which  considerable  destruction  of  life  and 
property  is  frequently  involved. 

The  Fujikawa,  100  miles  in  length,  is  also  navigable  for  the  lower 
half,  from  Kajikazawa  to  Iwabuchi,  on  the  Pacific  coast,  and  though  the 
scenery  is  less  wild  and  grand,  there  are  features  of  considerable  beauty. 
Some  of  the  slender  bridges  of  wire  and  narrow  planks  are  interesting. 
The  more  primitive  form  of  these  is  known  as  mannemhaahiy  "  the  bridge 
of  10,000  years,"  owing  to  the  sensations  inspired  by  the  passage  of  its 
quaking,  swajing  length.  On  the  right  bank,  a  few  miles  from  the  sea, 
are  some  remarkable  upright  hexagonal  columns  of  andesite. 

Although  the  waterfalls  in  this  region  are  not  numerous,  there  are 
several  of  great  beauty,  notably  the  Shira-ito-no-taki,  or  '*  White  Thread 
cascade,"  at  the  west  foot  of  Fujiyama.  The  stream  rushes  over  the 
edge  of  a  semicircular  basin  in  the  lava,  separating  into  numerous  falls 
of  varying  breadth,  which  are  regarded  respectively  as  the  mother, 
father,  and  children,  forming  one  huge  family. 

On  the  east  side  of  the  range  hot  springs  abound,  notably  in  the 
neighbourhood  of  the  Fuji  volcanic  chain,  near  Lake  Suwa  and  further 
south.  At  one  of  these,  Shimobe,  a  solfatara  near  the  left  bank  of  the 
Fujikawa,  people  will  sometimes  stay  in  for  a  month  at  a  time,  taking 
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remaming  oompaoion  and  I  were  left  to  finish  the  asoeut  aa  well  ae  we 
oonld.  The  aaoent  of  the  final  peak  I  made  alone,  after  eeveral  hours 
of  nnnsaally  severe  exertion,  which  my  companioa  refused  to  share. 
On  the  desoent,  shortly  after  leaving  the  saddle  below  Hoozan,  we 
met  onr  tmant  oompanions,  one  of  thein  oarrying  the  OEtroase  of  the 
ohamois,  which  they  hod  sncceBafuIly  stalked  in  the  ravine  below.  It 
was  a  fine  buck,  about  five  years  old,  weighing  some  70  lbs.  Without 
ceremony  they  laid  it  down,  out  it  open,  and  at  once  invited  me  to 
partake  of  the  choicest  parts  of  the  internal  organs,  explaining  that 
this  would  ensure  me  a  share  in  the  animal's  own  desirable  attributes 


of  speed,  agility,  and  strength.  As  I  was  jnst  engaged  in  a  hard- 
earned  lunch  of  my  own,  the  gruesome  invitation  proved  somewhat 
nntimely,  but  that  night  in  camp  we  supped  royally.  For  several 
days  after  this,  the  chief  topic  of  conversation  amongst  my  men  invari- 
ably had  reference  to  this  first  ascent  of  Huzan,  thrilling  acoonnis 
of  which,  duly  embroidered,  were  from  time  to  time  detailed  by  the 
only  spectator  of  the  climb. 

They  finally  approached  me  with  a  somewhat  startling  request. 
It  waa  no  leas  than  that  I  should,  aa  the  first  to  snooeed  on  the 
"Phoenix  peak,"  where  the  great  Uainiohi  Nyorai  had  failed,  build 
at  its  foot  a  shrine  in  honour  of  the  divinity  of  the  mountain,  and 
myself  become  its  first  kannuthi,  or  gnardian  priest.    It  strack  me  as 
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The  oommonest  forest  trees  are  oaks  of  several  kinds,  beeches,  birch 
(of  whioh  on  Kaigane  there  is  a  forest  of  magnificent  size),  maples, 
willows,  and  various  conifers,  noticeably  hi-no-hi  {Ohanuecyparis  obiu9a)^ 
much  valued  for  its  useful  timber.  Higher  up  grow  larches,  and 
beyond  them  the  haimaUsu,  or  creeping  pine. 

A  list  of  some  of  the  Alpine  flowers  of  which  I  preserved  specimens 
may  not  be  without  interest.  They  were  identified  for  me  by  Dr. 
Matsumura,  the  Professor  of  Botany  in  the  Imperial  University  of  Tokyo 
(see  Appendix). 

There  is  a  remarkable  difference  in  the  climatic  conditions  pre- 
vailing in  the  northern  and  southern  parts  of  the  Japanese  Alps 
respectively.  In  the  former,  near  the  Sea  of  Japan,  the  temperature 
is  hotter  in  summer  and  colder  in  winter  than  in  the  latter,  towards 
the  Pacific. 

In  the  case  of  the  mountains  in  the  northern  half,  the  cold  dry 
north-westerly  winds  of  winter,  sweeping  across  from  Siberia,  gather 
up  the  moisture  over  the  Sea  of  Japan,  and  deposit  it  in  a  heavy 
snowfall  that  often  nearly  buries  whole  villages.  Houses  are  then 
occasionally  identified  by  sign-posts,  such  as  "  The  Post-office  is  below," 
or  "  The  Police  Station  will  be  found  beneath." 

When  we  come  further  south,  however,  except  on  the  higher  peaks, 
there  is  a  marked  contrast,  especially  near  the  Pacific  coast.  In  place 
of  the  snowstorms  of  the  north-west,  with  their  leaden  skies  and  biting 
winds,  the  winter  weather  is  there  usually  bright  and  sunny,  and  the 
snowfall  is  comparatively  slights 

The  simple  unaffected  politeness,  and  the  kindly  hospitality  one 
receives  almost  everywhere,  leave  the  most  delightfal  memories  behind. 
Not  only  the  village  headmen,  of  whom  I  have  spoken,  but  even  the 
local  country  police  whom  one  meets  on  the  outskirts  of  the  ranges, 
are  always  ready  to  farther  one's  plans  to  the  best  of  their  powers.  One 
to  whom  I  once  applied  for  information  actually  volunteered  to  climb 
my  mountain  with  me,  and  proved  a  most  excellent  companion.  He 
was  very  diminutive,  but  extremely  dignified,  and  imperturbable  under 
all  circumstances.  Even  when,  one  night  in  camp,  I  unluckily  rolled 
out  of  my  hammock  and  landed  somewhat  heavily  on  him  as  he  lay 
snoring  peacefully  below,  his  sole  comment  was  a  word  of  polite 
apology,  **  0  jama  wo  itashimashita,"  i.e.  "  I  am  so  sorry  to  have  been 
in  your  honourable  way." 

As  a  rule,  the  peasant  folk  are  very  honest,  a  feature  in  which  they 
distinctly  excel  the  ordinary  commercial  classes  in  many  of  the  larger, 
more  "  civilized "  towns.  The  only  robbery  I  ever  suffered  was  in  a 
strange  out-of-the-world  hamlet  named  Narada,  in  the  upper  valley  of 
the  Hayakawa.  The  place  had  only  twice  before  been  visited  by 
Europeans,  my  own  expedition  two  years  ago  with  my  friend,  Mr.  John 
Kennaway,  being  the  first  for  eight  years.     Narada  is  a  wild  and 
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primitive  spot,  whose  inhabitants  all  bear  the  same  name,  Fakasawa, 
and  nsnally  only  intermarry  among  themselves.  They  looked  poorly 
nurtured,  and  were  dirty  and  unkempt  beyond  description,  and  I  noticed 
that  the  almost  invariable  topic  of  conversation,  in  the  strange  and 
onoouth  dialect  they  spoke  with  my  hunters,  was  the  price  of  rice,  of 
which  they,  however,  seemed  to  get  very  little.  My  belongings  they 
eyed  with  intense  curiosity,  my  camera  and  a  pocket-book  attracting 
special  attention.  The  camera  was  pronounced  by  the  most  travelled 
inhabitant  to  be  a  telescope,  but  the  pocket-book  they  are  probably 
still  investigating,  for  I  was  relieved  of  it  and  its  contents  during  my 
short  halt  amongst  them,  and  never  saw  it  again. 

Narada  boasts  of  ''  seven  wonders,"  said  to  have  been  bestowed  by 
a  princess  named  Nara-0,  who  *'once  upon  a  time"  paid  a  literally 
"flying"  visit  to  the  Hayakawa  valley.  These  wonders  are  as 
follows : — 

1 .  A  reed,  called  kataha  no  ashty  whose  leaves  grow  only  on  one  side 
of  the  stem. 

2.  A  pair  of  crows,  whose  numbers  practically  never  increase. 

3.  "  Sentaku-ike  " — a  tiny  pool  whose  waters  never  need  the  addition 
of  soap  for  washing  purposes. 

4.  ^^  Binroji'ike" — a  pond,  in  the  mud  of  which  articles  of  clothing, 
if  left  for  a  time,  are  djed  an  inky  black. 

6.  **  Shitoo-ike  " — a  perennial  pool  of  salt  water. 

6.  ^^G<ho-mi" — "The  August  Princess's  water,"  a  spring  especially 
efficacious  in  disorders  of  the  stomach. 

7.  The  last  and  crowning  "  wonder  "  of  Narada  is,  that  the  princess 
ever  went  there  at  all ! 

My  last  two  expeditions  were  made  during  the  progress  of  the  late 
war,  and  afforded  frequent  opportunities  of  observing  how  the  everjday 
habits  and  the  ordinary  institutions  of  even  the  commonest  peasants 
all  play  their  part  in  fitting  the  Japanese  soldier  for  fighting  the  battles 
of  his  country  as  few  soldiers  ever  fought.  The  frugal  food  and  shelter 
¥rith  which  he  is  familiar  at  home  help  to  prepare  him  for  the  hardships 
and  privations  of  Manchurian  campaigns,  whilst  the  climatic  conditions, 
varying  as  they  do  from  semi-tropical  to  almost  sub-arctic,  serve  to  inure 
him  to  all  kinds  of  extremes  elsewhere,  and  he  readily  adapts  himself 
to  his  surroundings.  The  open  and  communistic  character  of  his  daily 
life — indeed,  privacy  is  almost  unknown — tends  to  render  him  natural 
and  to  develop  self-restraint,  patience,  and  resourcefulness.  On  our 
expeditions  my  hunters  were  never  idle,  and  even  on  off-days  in  camp 
they  rarely  rested.  Nearly  all  their  spare  time  was  spent  in  fishing, 
making  toys,  and  playing  games,  or  occasionally  writing  notes  of  the 
journey  or  what  not.  They  invariably  showed  great  interest  in  my 
country,  and,  for  men  of  little  education,  asked  quite  intelligent 
questions  about  it.     Most  of  the  headmen  possess  rough  maps  of  their 
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district,  and  my  oompanions  readily  understood  the  nse  of  those  I  carried 
when  explained  to  them.  The  headman,  a  sort  of  village  mayor,  is  a 
useful  factor  in  the  organization  of  the  oountry-side.  Two  years  ago, 
when  engaged  in  the  work  of  distributing  the  relief  sent  by  the  foreign 
residents  in  Japan  and  China  to  alleviate  the  distress  during  the  Aomori 
famine  in  northern  Japan,  I  was  brought  into  dose  contact  with  many 
of  them.  During  the  preliminary  work  of  investigation,  I  found  it 
possible  almost  at  a  moment's  notice  to  obtain,  through  the  headman 
of  any  given  village,  the  minutest  information  of  the  circumstances  of 
any  given  family.  The  social  organization,  so  to  speak,  is  most  extra- 
ordinary all  over  the  country,  and  the  average  Japanese  possesses  the 
most  remarkable  aptitude  for  the  mastery  of  details.  On  every  hand 
one  is  reminded  that  Western  civilization  has  come  to  a  people  already 
poBsessiog,  to  a  high  degree,  those  very  capacities  and  faculties  of 
assimilation  that  most  enable  them  to  adapt  for  their  own  purposes 
whatever  they  have  adopted  from  the  resources  of  Western  peoples. 

To  what  extent  they  will  succeed,  however,  as  permanent  colonists 
on  the  mainland  of  Asia  need  not  now  be  discussed.  What  is  certain 
is  that  the  new  fields  acquired  by  Japan  on  the  mainland  seem  very 
favourable  for  the  experiment.  No  less  than  seven-eighths  of  the  area  of 
Japan  is  mountain  land,  and  of  such  a  character  as  to  practically  pre- 
clude the  permanent  support  of  a  rapidly  increasing  population.  Korea, 
however,  with  its  hills  and  forests,  its  mineral  wealth  and  its  fertile 
plains,  has  been,  as  yet,  comparatively  little  exploited,  and  offers  exactly 
the  colonizing  ground  needed  for  the  overflow  of  the  swelling  tide  of 
Japanese  life. 


APPENDIX. 

PLANTS  FOUND  BY  THE  REV.  W.  WESTON  IN  THE  80UTUERN 

JAPANESE  ALPS. 

On  Kaiqane. 


Ahine  Arctica  (Fengl.). 
Anaphdlis  Alpicola  (Makino). 
Anemone  narcissiflora  (L.). 
Aquilegia  Akitenm  (Hath). 
Diapensia  Lapponica  (L.,  var.  AsiatkUf 

Herd). 
Draha  Nipponica  (Maxim). 


Phyllodoce  PaUasiana  (Pall.). 

PotentiUa  gdida  (C.  A.  May). 

Saxifraga  hronchialis  (L.). 

S.  cemua  (L.). 

Schizocodon     soIdaneUoides    (Sieb.    et 

Zuccb.). 
Sedum   rhodiola    (DC,    var.    Tashoioi 


Dryas  octopetala  (L.).  I       Fr.  et  8a v.). 

Oeum  dryadoides  (Sieb.  et  Zucch.).  i  SteUariaflorida(Fisch,y&TMnyu8ti/oliaf 

Lychnis  stellarioides  (Maxim).  |       Maxim). 

Oxytropis  Japonica  (Maxim). 
PediculariB    chamissonis    (Stev.,    var. 
Japonica,  Maxim). 
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On  Senjogadake. 


AquUegia  Buergeriana  (Sieb.  et  Zuccb.). 
Ar<ibt8  amplexicatdis  (Edgew.). 
Astragalus  frigidus  (Bunge). 
Campanula  dasyantha  (M.  A.  Bieb). 
Cflematis  Alpina  (Mill). 
Cypripedium  Macranthon  (Swartz). 
C,  Tatdbeanum  (Makino). 
Draba  Nipponioa  (Makino). 
Eritrychium  pedunctdare  (A.  DC). 
Euphrasia  officinalis  (L.). 
Oeranium  eriosieman  (Fiscb). 
G.  Bdkusanense  (Matsumura). 
Oeum  dryadoides  (Sieb.  et  Zuccb.). 
Hypericum  Senanense  (Maxim). 
Leontopodium  Japonicum  (Miq.). 
Pedicularis  Keiskei  (Fr.  et  Sav.). 


Polygonum  viviparum  (L.). 
Ranuncvdusacris  (L.,  var.  Stevnie,  Kegel). 
Rhododendron  ckrysanthum  (Pall). 
Saxifraga  hronchialis  (L.). 
Sckizocodon     soldanelloides    (Sieb.    et 

Zuccb.). 
Sedum  Senanense  (Makino). 
Thalictrum  aquilegifolium  (L.). 
'ITiymus  serpyllum  (L.,  var.  vulgaris, 

Bentb). 
Trautvetteria     malmata    (Fiscb,    var. 

Japonica,  Hutb). 
Trientalis  Europoea  (L.), 
TroUius  patulus  (Salisb.  yar.). 
Vaccinium  vitis-idoea  (L.). 
Viola  hiflora  (L.), 


On  Komaqatake.* 

6000-7000  feet. 

i  Pirus  aucuparia^  Gaertn.  (var.  Japo* 
nica,  Maxim). 
Polypodium  Senanense^  Maxim. 
Rhododendron  rhombeiumy  Miq. 
Saxifraga  cortusm/oliay  S.  et  Z.  • 


Arahis  lyraia,  L. 

Astilbe  Thunbergiiy  Miq. 

Cassiope  lycopodioides,  Don. 

Comus  Canadensis,  L. 

Deschampsea  plexuosa,  Trin. 

Oeum  Cdlthmfolium,  Menz.  (var.  dila"     Sckizocodon  ilicifolius,  Maxim. 


tatum,  Torr.  et  Gr.). 
Pedicularis  Chamissonis,  Stev. 
Phyllodoce  taxifolia,  Salisb. 


Solidago  Virga  aurea,  L. 
Trientalis  Europma,  L. 
Tripetaleia  hractata,  Maxim. 


8500-9500  feet. 

Andromeda  nana^  Maxim.  ;  Diapensia  lapponica,  L. 

Ardous  Alpina,  Niedz.  ;  Empetrum  nigrum,  L. 

Arnica  Alpina^  Olin.  (var.  A,  angusti'  I 

fdia,  Vabl).  ! 

9500-10,000  feet. 


Angelica  multisecta,  Maxim. 

Carex    montana,    L.   (var.    Oxyandra, 

Fr.  et  Sav.). 
Cerastum  schizopetalum,  Maxim. 
Lvzula  campestris,  DC.  (var.  Multijlora 

Cdanos), 
PHea  petiolaris,  Bl. 
P.pumila,  A.  Gr. 
Pirus  aucuparia,  Gaertn.  (var.  Japonica, 

Maxim). 


Potentilla  gelida,  L. 

Saussurta   Tanakasj   Fr.  et  Sav.  (var. 

phyllolepis,  Maxim). 
Sckizocodon  Soldanelloides,  L. 
Sedum  Bkodiola,  DC.   (var.    Tashiroi, 

Fr.  et  Sav.). 
Stellaria  florida,  Fiscb   (var.  angusti- 

folia,  Maxim). 
Viola  hiflora,  L. 
Vaccinium  vitis-idma,  L. 


Before  tbe  paper,  tbe  Pbesident  said :  Tbere  is  no  occasion  for  me  to  introduce 
to  you  tbe  Rev.  Walter  Weston.    Many  of  us  remember  bow,  eigbt  years  ago,  we 

♦  Some  of  these  were  supplied  by  my  friend  Mr.  Takeda  Hisayosbi. 
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heard  him  deliver  an  address  on  his  travels  in  an  out-of-the-way  part  of  Japan. 
His  address  to-night  will  deal  with  another  portion  of  the  same  country  that  he 
dealt  with  before,  and  I  think,  from  the  pleasure  we  had  in  hearing  him  it  the  past, 
we  are  assured  of  having  great  pleasure  in  hearing  him  to-night.  I  will  now 
call  upon  him  to  deliver  his  address. 

After  the  paper.  Rev.  H.  W.  L.  O'Borke  :  There  is  one  part  of  the  delightful 
tour  which  Mr.  Noel  Buxton  and  I  took  with  Mr.  Weston,  of  which  I  would  speak, 
and  that  is  of  the  descent  of  the  Tenryugawa  rapids.  We  approached  over  one 
of  the  most  beautiful  passes  in  the  whole  world,  until  we  reached  the  Tenryugawa 
rapid  at  about  two  o'clock  in  the  morning.  We  always  worked  for  eighteen  hours 
a  day,  and  that  is  why  I  cannot  tell  you  much  :  I  had  not  time  to  write  down 
anything.  We  started  at  six  o'clock  in  the  morning,  and  we  had  four  hours*  sleep. 
Those  rocky  gorges  which  have  been  described  to  us,  but  of  which,  unfortunately, 
we  have  seen  no  picture,  convey  to  my  mind  the  most  beautiful  of  all  river 
scenery  that  is  to  be  seen  in  the  world.  I  have  been  down  the  Rhine  and  the 
Danube,  but  the  Tenryugawa  is  far  finer  than  either.  From  the  rocks  above  hang 
down  wisteria,  in  all  their  glory  of  mauve  and  white,  and  the  air  is  scented  with 
their  delicious  perfume.  The  journey  is  one  of  considerable  risk,  though  the 
boatmen  are  so  careful  in  taking  you  down  the  rapids,  and  so  thoroughly  under- 
stand their  business,  that  you  do  not  realize  your  risk.  The  risk  is  owing  to  the 
trees  which  are  being  cut  on  the  upper  side  of  the  gorge,  and  which  are  allowed  to 
fall  down  into  the  river  and  float  thence  down  to  the  sea.  I  think  that  of  all 
countries  in  the  world  you  can  understand  most  of  the  character  of  the  people  from 
the  geography  of  Japan.  Tou  have  heard  that  seven-eighths  of  the  country  is 
mountainous.  I  did  not  know  the  proportion  was  so  large ;  I  thought  seven-tenths ; 
but  if  seven-eighths  is  mountainous,  you  can  understand  the  hardihood  and  inde- 
pendence of  the  average  Japanese.  We  have  only  to  realize  that  with  seven-eighths 
of  mountainous  country  and  one-eighth  of  plain,  they  support  a  population  of  forty 
millions.  That  means  that  every  man  must  do  an  honest  day's  work,  that  every 
man  must  lead  the  simple  life,  and  we  cannot  doubt  what  the  fate  of  such  a  people 
as  that  will  be  in  the  history  of  the  nations  of  the  world. 

Mr.  J.  H.  Longford  :  I  have  very  little  right  indeed  to  speak  upon  Mr.  Weston's 
interestiug  paper,  because  I  have  scarcely  any  direct  knowledge  of  the  places  which 
he  so  admirably  described  to  you,  with  the  exception  of  the  district  inmiediately 
surrounding  the  two  picturesque  rivers  he  has  mentioned.  But  in  an  amateur  way 
I  have  sufficient  experience  of  mountain  travelling  in  Japan  to  be  able  to  form 
an  estimate  of  the  difficulties  which  Mr.  Weston  muct  have  overcome  in  doing 
all  he  has  done  bo  successfully,  and  of  the  pluck,  endurance,  and  determination 
which  he  must  have  shown  to  have  reached  the  summits  of  those  hitherto  inac- 
cessible mountains.  A  good  many  of  you,  no  doubt,  have  experience  of  the  Alps, 
and  you  perhaps  consider  you  have  had  sufficient  discomfort  in  your  mountaineering 
experiences  when  you  have  had  to  sleep  on  straw*  in  draughty  chalets,  and  your 
slumbers  were  broken,  when  they  seemed  to  have  hardly  begun,  by  the  loud 
tinkling  of  the  cattle-bells.  But  I  can  assure  you  that  the  worst  physical  discom- 
forts of  the  lower  Alps  are  as  nothing  compared  with  what  one  must  undergo  when 
mountaineering  in  Japan.  You  arrive  at  night  weary,  wet,  and  worn,  and  you  have 
to  crowd  with  coolies,  hunters,  and  guides  iuto  a  small  hut  without  a  window,  and  in 
the  middle  of  which  there  will  be  a  fire  of  green  wood  alight,  with  no  opening  for 
the  smoke  to  escape.  Your  best  food  will  be  cold  rice  and  bovril.  And  then,  when 
you  have  overcome  all,  and  you  think  you  are  going  to  be  rewarded  for  your  day's 
fatigue  by  sleep,  you  will  be  terribly  disappointed.  The  Japanese  are  the  most 
inveterate  gossips  in   the   world,  and  no  fatigue  seems  to  prevent  them  from 
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indulging  in  it.  While  you  are  trying  to  sleep  they  will  keep  up  most  incessant 
ohatter  till  about  twelve  o'clock,  and  then  quiet  comes,  bat  about  two  o'clock  they 
wake  up  and  begin  again.  One  mountain  that  Mr.  Weston  has  spoken  of,  Huzan 
tbe  Phoeuix  peak,  which  he  very  justly  said  has  never  been  trodden  by  human 
foot  before,  I  have  no  personal  knowledge  of,  but  I  happen  to  be  in  possession 
of  an  old  illustrated  Dative  topographical  work,  which  gives  various  pictures  of 
it,  and  I  assure  you  that  Mr.  Weston'd  illustrations,  compared  with  those  pictures, 
were  modest  in  the  extreme.  The  peak  is  shorter  than  that  of  the  Matterbom, 
but  it  is  just  as  steep,  and  when  you  remember  that  the  first  ascent  of  the  Matter- 
horn  W£UE)  made  by  a  large  party  of  experienced  alpine  climbers,  several  of  whom 
unfortunately  sacrificed  their  lives  in  their  exploit,  you  can  form  an  idea  of  Mr. 
Weston's  pluck  and  mountaioeeriog  skill  in  venturing  on  and  successfully  accom- 
plishing this  difficult  feat  entirely  alone  and  unaided,  ne  made  one  slight  slip  in 
his  paper.  In  speaking  of  Huzan,  he  mentioned  Dainichi  Nyorai,  the  Buddhist 
sainty  as  having  attempted  but  failed  in  the  ascent,  but  in  doing  so  he  made  a  slip. 
Dainichi  Nyorai  was  one  of  the  Buddhist  Trinity,  the  personal  perfection  of  wisdom 
and  purity,  but  he  was  never  in  Japan  at  all.  The  Buddhist  to  whom  Mr.  Weston 
meant  to  refer  was  Eobo  DaYshi,  who  was  one  of  the  most  celebrated  persons  in 
Japanese  history.  He  not  only  was  a  patron  of  sculpture,  an  author,  the  founder  of 
one  of  the  greatest  monasteries  in  Japan,  and  the  inventor  of  the  Hirakana,  the 
syllabary,  which  the  Japanese  use  to  this  day,  but  he  was  reported  to  have 
ascended  every  mountain-peak  in  Japan,  with  the  exception  of  Huzan.  I  might 
say,  whilst  referring  to  the  monastery  which  he  erected,  Eoya  San,  it  is  one  hardly 
ever  visited  by  European  travellers,  as  it  lies  a  little  out  of  the  way ;  but  it  is 
one  of  the  most  wonderful  sights  in  the  world,  and  is  situated  in  one  of  the  most 
magnificent  spots  in  Japan.  If  it  should  be  the  good  fortune  of  any  of  you  to  visit 
Japan,  I  cannot  too  strongly  recommend  you  not  to  omit  it.  Then  Mr.  Weston 
also  referred  to  the  Buddhist  Eorean  priest  Giogi  Bosatsu,  of  whom  it  is  reported 
that  he  constructed  the  canal  which  leads  out  of  Lake  Suwa  and  ends  in  the  river 
Fujikawa.  He  is  only  one  of  the  Buddhist  Eoreans  who  came  over  to  Japan  in  the 
sixth  century  of  our  era  and  brought  with  him  the  Buddhist  literature,  and  he  was 
one  of  the  first  to  expound  its  mysteries  to  the  Japanese.  He  not  only  did  that, 
but  he  taught  them  the  art  of  making  pottery,  and  there  is  still  one  well-known 
ware  in  Japan  which  bears  his  name,  and  is  in  everyday  common  use.  Mr. 
Weston  has  spoken  of  Japan's  mission  in  Korea.  Well,  it  may  be  Japan's  mission 
to  introduce  Western  civilization ;  but  if  she  does,  she  will  only  be  repaying  the 
debt  which  she  incurred  herself  to  Korea  more  than  a  thousand  years  ago,  when 
she  obtained  from  it  all  the  elements  of  Chinese  civilization,  on  which  she  lived 
until  she  was  brought  into  contact  with  foreigners.  She  has  not  hitheito  paid 
the  debt ;  but  we  will  all  hope  that  a  new  era  has  dawned,  and  that  a  prospect 
is  now  opening  of  that  wretched  country,  under  the  honest  and  enlightened 
administration  which  Japan  will  secure  for  it,  bscoming  as  prosperous  even  as  Japan 
itself. 

Dr.  Vaughan  Cornish,  referring  to  Mr.  Weston's  journey  to  the  extreme  north 
of  Japan,  on  which  he  obtained  an  exceedingly  interesting  photograph  of  the 
village  buried  in  snow,  gave  some  account  of  Mr.  Weston's  persistent  and  praise- 
worthy efiforts  on  his  return  to  obtain  relief  for  the  famine-stricken  people  in  that 
region,  efiforts  which  were  crowned  with  success,  Mr.  Weston  himself,  under  the 
greatest  difficalties,  conveying  the  relief  and  distributing  it  to  the  grateful  people. 

The  President  :  I  will  simply  propose  a  hearty  vote  of  thanks  to  Mr.  Weston 
for  his  admirable  paper.  There  is  no  occasion  to  say  anything  about  it,  because 
the  way  in  which  you  received  it  is  quite  sufficient  proof  of  its  merits. 

D  2 
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A  JOURNEY  TO  THE  LORIAN  SWAMP,  BRITISH  EAST  AFRICA/ 

By  Ijieut.-Golonel  W.  H.  BROUN. 

It  is  necesBary  to  obtain  the  sanction  of  the  CommiBaioner  of  the 
Proteotorate  to  pass  the  equator  to  the  north  and  to  travel  to  the  east 
of  Monnt  Eenia,  for  in  this  direction  the  natiyes  are  little  known,  and 
they  are  believed  to  be  hostile.  I  was  referred  by  the  commissioner 
to  the  sub-commissioner  of  the  Fort  Hall  district,  on  the  understanding 
that  if  no  objection  was  raised,  the  route  to  the  east  of  Mount  Kenia 
could  be  taken. 

The  caravan,  or  safari,  as  it  is  called  in  East  Africa,  consisted  of 
thirty  odd  porters  and  a  Swahili  guide  who  had  been  to  the  Lorian 
swamp  before.  The  porters  were  Swahili  and  Wanyamwezi:  these 
men  are  the  most  suitable  for  long  journeys.  They  carry  more  weight, 
60  to  70  lbs.,  are  more  dependable  than  the  other  races,  and  they 
like  the  life.  To  carry  the  food  of  the  porters  there  were  eight 
donkeys.  They  feed  themselves,  and  were  indispensable  in  a  country 
where  food  is  renewable  only  at  wide  intervals.  The  load  for  a 
donkey  is  120  lbs. 

Fort  Hall  was  left  on  June  12,  1904,  and  the  first  part  of  the 
journey  was  to  the  junction  of  the  Thika  and  Tana  rivers,  some 
32  miles  below  and  south-east  of  Fort  Hall,  the  path  leading  down 
the  spurs  from  the  Kiku3ru  hills,  on  the  summit  of  one  of  which  the 
Government  station  is  located.  On  this  section  three  streams  are 
crossed  which  flow  into  the  Tana  to  the  east,  and  through  one  of  them 
the  animals  were  swum  by  a  rope  fastened  to  the  neck,  paid  out  on 
one  bank  and  hauled  in  on  the  other  side  of  the  stream. 

The  next  section  of  the  journey,  140  miles,  is  from  a  point  on  the 
right  bank  of  the  Tana,  6  miles  up-stream  to  the  east,  to  the  rapids 
of  the  Tana,  north  of  Mabea,  a  Wakamba  village.  It  was  the  most 
unpleasant  portion  of  the  journey,  from  scarcity  of  water.  The  first 
march  leaves  the  Tana  for  the  Kangondi  hills,  south-east  across  un« 
dulating  and  rising  grass  plains  with  many  dry  watercourses.  Camp 
was  close  to  a  water-hole  containing  evil- smelling  mud,  which  was 
cleaned  out,  and  it  was  late  in  the  day  before  water  could  be  obtained. 
A  hill  on  the  Kangondi  hills,  1^  mile  ofi^,  bore  132°.  The  next  march 
was  over  picturesque  yellow  grass  expanses  with  acacias,  and  many 
ravines  in  the  rough  lava-flow  on  the  surface.  The  road  to  Eitui 
branches  off  southwards*  an  hour  from  camp,  which  was  on  the  side  of 
a  north-and-south  ravine  with  pools  of  clear  water.  Game  was  seen 
from  the  path — eland  {Oryx  heiaa)^  hartebeeste,  and  zebra.  A  troop  of 
two  lions  and  three  lionesses  (my  man  said  five)  were  hunting  the 
same  herd  of  game  that  I  was,  but  they  were  wary  and  would  not 
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allow  aa  approaob.  The  game  was  very  shy,  which  I  attributed  to 
natiTtB,  and  not  to  the  liooB.  It  is  a  remarkable  fact,  in  mj  experience, 
that  lions  do  not  appear  to  scare  game  and  make  it  diffioult  to  stalk  ; 
harlebeeate  and  zebra  will  permit  a  gorged  lion  to  pass  oloee  to  them, 
quietly  moving  ont  of  bis  way.  I  have  seen  zebra  Balemaly  gazing  at 
a  lion  30  yards  avay  eating  one  of  their  number. 

The  next  two  marches  led  out  of  these  plains  and  among  some  hills 
to  the  east,  to  a  Tillage,  Mewani,  on  one  of  the  numerous  spurs  running 
north  towards  Mumoni.  Mewani,  3959  feet  (B.P.T.),  on  the  head  of 
a  spur,  is  one  of  numerous  Wakamba  villages.  There  is  a  pleasing 
ontlook  over  hills  and  abrupt  valleys,  the  rooks  are  volcanic  and  gneiss. 


and  the  vegetation  is  fresh  and  green.  The  water-supply  is  precariona, 
and  the  people  obtain  it  by  digging  in  tho  ravines;  for,  like  so  much 
of  Africa,  the  rain-water  speedily  runs  oS  and  evaitorates.  There  is 
one  noteworthy  phenomenon  observel  here  and  on  the  Jombent  range, 
whioih  aocounts  for  the  fertility  of  this  place  and  others  of  like,  eleva- 
tion, about  4000  feel,  viz.  the  drenching  dews,  wet  mists,  and  clouds 
which  are  oondensed  during  the  cool  nights  and  suffice  to  keep  the 
crops  fneh  and  growing  during  the  heat  of  the  day.  Tibui,  the  next 
camp,  7  miles  to  tho  north,  is  under  the  influence  of  the  dews;  but  the 
next  camp,  11  miles  further  north,  is  by  aneroid  3100  feet,  and  here 
there  is  a  desiccated  thorn  bush,  no  leaf-bearing  trees,  no  villages,  and 
the  wet  mists  do  not  come  down  so  low. 
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At  Mnmoni,  camp  was  made  up  a  hillside  (3500  feet  aneroid),  to 
obtain  water  iesuing  from  a  spring.  The  two  hills  of  Mumoni,  the 
Bummits  covered  with  green  trees  and  bush,  are  a  landmark  seen  from 
considerable  distances,  and  about  them  are  a  number  of  Wakamba 
villages  under  the  fertilizing  water-vapours.  Food  was  procurable  in 
trifling  quantities  only,  either  from  scarcity  or  indifi^erence  of  the 
natives  to  sell.  The  Wakamba  are  a  very  numerous  tribe  and  their 
country  extensive.  They  are  the  most  intelligent  and  industrious  race 
in  the  protectorate.  Their  household  utensils  and  personal  ornaments 
have  a  finish  and  design  superior  to  other  tribes ;  their  arms  are  bows 
and  short  swords.  The  next  march  was  over  the  sand-bed  of  a  dry 
watercourse,  with  villages  bordering  the  way  and  hills  on  either  hand 
to  Okazi.  Water  was  only  obtainable  by  digging.  The  next  maroh 
was  to  Millea,  due  east  across  a  succession  of  steep  volcanic  ridges  and 
ravines.  A  broken,  arid,  and  wild  track,  the  vegetation  thorn  scrub, 
cactus,  and  baobab  trees.  It  was  difficult  for  donkeys,  and  in  several 
places  they  required  assistance  up  and  down  steep  and  broken  inclines. 
Prospectors  of  the  East  Africa  Syndicate  have  been  through  this 
district,  but  no  minerals  were  found.  From  Millea  our  camp  was 
changed  to  Kimmangu,  a  village  close  by,  to  purchase  food.  The 
district  is  a  dry  one  and  probably  subject  to  drought,  the  height  2500 
feet  aneroid. 

From  Kimmangu,  a  night  march  was  made  to  Mabea  due  north. 
This  march  was  made  at  night,  because  its  length  oould  not  be  ascer- 
tained definitely ;  the  guide  was  unwilling  to  move.  But  the  moon 
was  full,  and  if  the  march  proved  a  long  one,  it  woUld  be  less  trying 
for  the  men,  and  donkeys  walk  faster  at  night.  At  7  p.m.,  with  a 
rising  moon,  the  maroh  oommenoed,  and  at  11  p.m.  the  next  camp, 
Mabea,  was  reached.  Many  Wakamba  villages  were  passed,  and  from 
two  of  them  men  came  out  willingly  to  show  the  way.  The  path  was 
open  and  free  from  difficulties,  and  the  caravan  moved  quickly.  There 
are  many  Wakamba  villages  round  Mabea,  which  is  2750  feet  (aneroid). 
It  is  a  dry  district,  and  the  water  is  bad  and  obtained  by  digging. 
The  physique  of  the  people  is  inferior  to  that  of  the  Wakamba  pre- 
viously met,  and  I  saw  a  large  number  of  men  and  women  and  children 
with  indolent  ulcers  on  the  legs  and  person.  But  the  better  class 
among  them,  who  drink  milk  I  was  told,  were  of  superior  physique 
and  free  from  cutaneous  affections.  One  old  man  appeared  to  have 
malignant  disease  of  a  knee-joint.  These  people  seldom  saw  a  white 
man.  Before  the  camp  was  astir  in  the  morning,  many  baskets  of 
beans  and  flour  were  brought  for  the  porters,  and  eggs  and  a  fowl  for 
myself.  This  portion  of  the  country  is  entirely  dependent  on  ample 
seasonal  rains,  scarcity  and  famine  must  ever  menace  the  people,  and 
their  appearance  denotes  experience  of  privation.  The  attitude  of 
these  villagers  was  most  confiding  and  friendly,  and  men,  women,  and 


A  JOUBNKT  TO  THE   LOBIA.H   SWAUP,  BEUTISH   UST   APBICA. 


39 


cbildren  oame  for  medicine  for  their  ailments,  and  were  attended  to. 
These  are  the  last  villages  south  of  the  Tana  river,  though  patches 
of  bnah  between  here  and  the  Tana  are  cleared  and  barnt,  and  pre- 
pared for  cultivation  in  the  rains.  The  next  march  was  a  long  one 
without  water,  though  exact  information  could  not  be  extracted  from 
any  one.  We  marched  at  2.30  p.m.  the  same  day,  and  moving  through- 
out the  night,  with  a  halt  of  three  hours,  the  Tana  river  was  reached 
at  6.30  the  next  morning;  the  donkeys  coming  in  45  minutes  after; 
the  porters,  not  till  0  a.m.  The  route  was  through  a  very  dry,  low 
hill  country  of  dense  thorn  jungle.    The  loads  on  the  donkeys  were 


frequently  overturned,  and  the  bags  torn,  with  loss  of  food;  and  the 
,  mea  had  to  stoop  to  avoid  the  thorns,  which  enoroaohed  on  and  nearly 
blocked  the  path  in  many  places.  It  was  a  trying  march  for  man  and 
beast.  Water  was  sent  back  from  the  river  to  stragglers.  At  1  p.m. 
a  move  was  made  to  cross  the  river.  The  main  stream  of  these  rapids, 
at  this  the  dry  season,  is  confined  in  a  narrow,  deep  rock  channel  under 
the  left  bank,  where  it  is  too  deep  and  strong  to  cross.  Over  the 
channel  an  ingenioas  interlacement  of  branches  of  trees  has  been 
placed  by  the  Wakamba,  who  are  traders  and  hunters  in  the  conn- 
tries  to  the  north.  The  loads  were  handed  across  the  bridge  of 
boughs  by  men  ou  either  side  and  one  in   the  centre.     They  were 
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then  carried  across  two  subsidiary  streams  by  the  men ;  these  streams 
were  not  more  than  2^  feet  deep  and  some  25  yards  broad.  When 
eyerything  had  been  placed  on  the  farther  bank,  a  fayourable  spot  was 
located  for  swimming  the  donkeys.  There  was  a  formidable  rush  of 
water  35  yards  broad,  but  the  rope  held,  and  they  were  speedily  dealt 
with.  Pushed  in,  they  instantly  disappeared  under  the  swirl  and 
eddy ;  but  twenty  men  standing  high  above  the  water  hauled  quickly, 
and  two  men  received  each  animal  as  it  arrived  and  cast  it  loose.  It 
was  like  having  a  big  fish  on.  Had  the  rope  broken,  the  animal  would 
have  been  killed  in  the  rapids  below.  It  was  a  favoured  opportunity 
for  crossing  a  river  which,  after  heavy  rain,  would  have  caused  a  delay 
till  tlie  water  subsided,  a  delay  of  days  probably.  All  pretence  of 
official  influence  ceases  south  of  the  Tana.  Camp  was  on  the  high  left 
bank  of  the  Tana  (1800  feet  aneroid). 

The  next  section  of  the  journey  was  from  the  Tana  to  Laiju  or 
Zaichu,  a  village  in  the  Jombeni  range  of  mountains ;  or,  as  my  guide 
called  them,  the  Wa-embe  mountains,  after  the  name  of  the  principal 
tribe  living  in  them — distance  35  miles.  Leaving  the  Tana  July  2,  a 
march  of  5  miles  was  made  on  a  path  through  thorn  bush  and  trees  to  the 
Zangaza  river,  a  clear  stream  20  yards  wide,  6  inches  deep,  which  was 
crossed,  and  camp  formed  a  few  yards  from  the  left  bank,  on  an  open 
space  of  grass  surrounded  by  dum  palms,  mimosa,  and  green-leaf  trees — 
a  luxurious  grove  of  shade  after  the  dry,  stark,  thorn  bush  country 
passed  through  (altitude  1800  feet  aneroid).  The  interpreter  informed 
me  that  he  had  heard  a  lion  "  shouting"  on  the  march.  We  halted  to 
rest  and  feed  the  donkeys.  This  river  was  found  to  join  the  Tana 
3^  miles  to  the  east  of  camp.  After  crossing  the  Tana  it  is  expedient 
to  march  in  order,  men  and  animals  closed  up,  for  a  straggling  party 
would  be  a  temptation  to  the  Wa-embe  tribe  who  frequent  the  bush. 
They  are  reputed  to  be  hostile  to  Europeans.  The  next  camp  was  on 
the  left  bank  of  the  Ula  river,  10  miles,  2050  feet  aneroid.  The  next 
on  the  Eura  river,  2500  feet  aneroid.  Both  these  are  clear  mountain 
streams  of  cold  water.  After  crossing  the  Tana,  it  was  noticed  that 
baobab  trees,  which  were  numerous  and  large  south  of  that  river,  were 
not  observed  north  of  it.  Lions  down  wind  on  the  march  smelt  the 
donkeys  and  came  up  to  investigate  without  showing  themselves, 
though  they  were  noisy.  It  is  said  that  lions  are  silent  until  they 
have  killed,  but  there  are  exceptions  to  that  rule.  From  the  Tana 
river  the  route  is  through  small  trees  and  thorn  bush.  At  this  camp 
there  was  foliage ;  it  is  close  to  the  foothills. 

Next  morning  Laiju  was  reached,  about  7  to  8  miles,  up  through 
the  foothills  to  the  lower  spurs  of  the  Jombeni  mountains,  3195  feet 
(B.P.T.).  A  good  landmark  for  Laiju  is  a  perfect  crater  or  volcanic 
cone  close  by.  Care  is  desirable  in  approaching  this  place ;  there  are 
dense  coverts  on  the   track.     The  first  natives  suddenly  met  were 
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olearing  the  bnah,  and  they  ran  at  once  for  their  shields  and  Bpeara, 
whioh  were  stuck  in  the  ground;  bat  they  were  reaesared  by  our  qniet 
approaoh,  and  showed  the  way.  On  this  march,  in  the  coverts  at  the 
foot  of  the  hill  I  saw  a  hartebeeate ;  the  species  oonld  not  be  identified ; 
it  was  the  only  one  seen  north  of  the  Tana.  A  highly  piotniesqao 
winding  path  led  to  Laiju ;  parts  of  it  were  completely  embowered  in 
creepers,  forming  shaded  alleys.  It  was  neoeesary  to  put  in  here  to 
purchase  food  for  the  oaravan.  Laiju  is  within  the  influence  of  heavy 
dewB  and  moisture-laden  clouds  at  night ;  the  soil  is  rich  dark  loam, 
and  the  oolonred  varieties  of  beans  purchased  were  the  finest  samples 
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seen  in  Elast  Africa.    The  metama  was  particularly  good ;  sweet  potatoes, 
beans,  and  oorn  are  grown  in  abundance. 

When  the  extensive  areas  of  mountains  and  valleys  to  the  east  of 
Uonnt  Kenya  are  known,  with  their  sonee  of  varying  altitude,  tempera- 
tore,  and  moisture,  they  will  probably  be  found  to  be  equal  to  the  most 
fertile  portions  of  the  protectorate,  and  ver^'  worthy  the  attention 
of  planters.  The  Jombeni  range  varies  from  a  few  hundred  feet  high 
to  the  north,  where  it  ends  in  sterile  slopes  and  isolated  hills,  to 
7000  feet  and  probably  more  above  and  about  Laiju.  The  existence 
of  Wyzeri,  headman  of  Laiju,  and  his  people  appears  to  be  due  to  the 
suSeranoe  of  the  Wo-embe,  whose  villages  are  on  the  encompassing  moun- 
tains, and  who  oould  wipe  him  out  at  any  time.     Wyseri  said  be  was 
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glad  a  white  man  had  come  to  his  coimtry ;  he  had  seen  one  before  long 
ago,  an  American  (Chanler  ?),  who  shot  elephants.  He  expressed  the 
hope  that  the  Gk>yemment  wonld  soon  send  white  men  to  his  country. 
*'  The  Wa-embe  were  bad  people,  and  killed  his  men  and  strangers."  Full 
donkey-loads  of  beans  and  floor  were  purchased  for  small  white  beads 
and  chain ;  an  exchange  of  presents  took  place,  and  an  amicable  parting 
followed.  The  morning  the  caravan  left  Laiju  not  a  native  was  seen ; 
none  of  Wyzeri's  people  appeared  to  see  us  off.  The  explanation  was 
that  Wyzeri  feared  an  attack  upon  us  by  the  Wa-embe.  Had  it  come 
off,  by  confining  bis  men  to  their  villages,  all  appearance  of  his  being 
implicated  wonld  have  been  avoided.  The  next  stage  of  the  journey 
was  from  Laiju  to  the  Guaso  Nyiro  river,  some  70  miles. 

Descending  the  foothills  on  July  9,  a  narrow  belt  of  fine  forest 
trees  was  passed  through,  and  a  route  taken  well  away  from,  but 
parallel  with,  the  continuation  of  the  Jombeni  mountains  north-east, 
crossing  lava  ridges  falling  from  the  hills,  and  two  clear  mountain 
streams :  camp  was  near  the  last,  2850  feet  aneroid.  Cultivation  was 
noted  on  the  slopes  of  the  mountains.  A  good  offing  was  given  to  the 
hills  to  discourage  native  enterprise.  The  next  day  seven  other  crystal- 
clear  streams  were  crossed ;  one  ran  through  a  swamp,  and  one  was  seen 
to  end  in  a  swamp  200  yards  to  the  east,  and  the  same  volcanic  ridges. 
The  guide  cautioned  me  not  to  allow  the  donkeys  to  linger  near  these 
captivating  streams,  for  there  is  a  fiy  in  the  covert  fringing  them  whose 
bite  is  fatal  to  donkeys ;  and  so  it  is,  as  was  proved  later  on.  On  the 
following  day  the  route  was  over  broad,  fiatter  ridges,  of  vesicular 
volcanic  rock,  the  lava-fiow  decreasing  with  the  height  and  size  of  the 
mountains;  yellow  grass  up  to  the  knees  (good  fodder),  scattered 
mimosa  trees,  raphoea  palms,  and  dense  greenery  in  the  depressions 
containing  the  streams  contributed  to  soften  these  wild  tracts.  Camp 
was  at  Mymboro,  2404  feet  (B.P.T.),  dose  to  a  spring  and  an  isolated 
hill  bearing  306^ 

Thomson's  and  Grant's  and  Waller's  gazelles,  and  water-buck,  oryx 
beisa,  eland,  zebra,  rhinoceros,  lion,  and  I  believe  a  few  buffalo; 
ostriches,  frankcolin,  crested  guinea-fowl,  and  lesser  sand-grouse,  are 
to  be  found  north  of  the  Tana  and  east  of  the  Jombeni  range.  The 
next  camp  was  waterless,  and  the  men  were  prepared  for  it.  At  1  p.m., 
July  12,  we  marched  till  sunset,  and  before  sunrise  next  morning  for 
two  hours  to  obtain  water,  but  there  was  none.  After  a  long  fruitless 
search  the  guide  returned,  and  the  march  was  continued  till  6  p.m., 
when  the  donkejs  were  exhausted  and  the  men  spun  out  for  miles 
behind.  The  donkeys  were  unloaded,  a  guard  left^  and  with  the  few 
men  who  had  come  up,  the  donkeys,  sheep,  a  goat  and  her  kid,  a  thirsty 
party,  we  struck  across  very  rough  volcanic  rocks  in  the  dark  to  the 
crater  of  Mgambe  (Chiombe)  for  water,  which  was  reached  at  9  p.m. 
There  is  water  and  slime  on  the  floor  of  the  crater.    A  water-party  was 
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sent  back  to  the  ii)«&,  wbioh  arrWed  aa  the  last  of  the  porlere  oame  op. 
In  the  moroing  one  donkey  and  a  sheep  were  found  dead.  Chiombe  is 
at  the  northern  extremity  of  the  Jombeni  range,  and  is  a  typical  cup- 
shaped  crater  with  a  fissure  in  its  brim  on  the  east  side,  throngh  whioh 
men  and  animals  had  tniubled  the  night  before — altitude  2800  feet 
aneroid.  Along  the  foot  of  the  Jombeni  range  there  are  other  craters 
more  or  lees  broken  down.  Near  the  water  in  the  crater  some  bushes 
grow,  and  one  of  the  donkeys  was  struck  by  a  fly  and  rapidly  swelled 
up  along  the  belly,  then  the  head  and  neck,  and  in  forty-eight  hours  it 
was  dead.     To  reach  the  Guas?  Nyiro,  a  waterless  plain  of  doubtful 
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distance  intervened.  The  guide  said  two  marches.  At  1.30  p.m., 
July  15,  with  a  bearing  of  345  on  Donio  Longelli,  the  caravan  marched 
and  camped  before  sunset.  The  route  is  over  lava  ;  in  some  plaoes  eaoh 
step  requires  caie,  in  others  the  rook  is  dieintegrated  into  dust.  There 
is  a  short  dried  gi-ass,  which  the  game  eats  close  to  the  roots.  Early  on 
July  15  the  Guaso  Nyiro  was  reached,  24G3  feet  (B.P.T.).  Donlo 
Longelli  bore  117°  and  about  1  mile.  The  river  is  some  25  to  30  yards 
wide  and  mud-coloured.  The  guide  informed  me  that  Mr.  Tate,  on  his 
return  from  the  fiendilo  country,  had  a  catap  a  few  yards  away.  From 
the  crater  of  Chiombe  to  the  Qnaao  Nyiro  is  not  more  than  14  miles, 
bnt  not  knowing  that,  the  weak  state  of  the  donkeys  required  caution. 
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The  next  section  of  the  journey  was  from  this  camp^  following  the 

Guaso  Nyiro  east  by  its  right  bank  to  the  termination  of  the  river  in 

the  Lorian  swamp,  160  miles.     In  the  narrative  of  Mr.  Tate's  journey 

to  the  Rendile  country,  B.O.S.  Journal,  February,  1904,  the  Lorian 

is  said  to  be  six  marches  east  of  this  camp ;  my  guide  said  sixteen.    It 

was  important  to  know  how  many  days  it  was,  because  there  was  then 

only  sixteen  days'  full  rations  for  the  porters.    If  it  was  sixteen  days* 

it  was  sixteen  days  more  to  return  to  this  camp,  and  eight  days  west 

from  this  camp  to  Mzara — i.e.  forty  days  before  any  more  food  could  be 

bought.    It  was  decided  to  march  four  days  down  the  river,  and  question 

the  guide  again.    Having  done  so,  he  said  it  was  twelve  days  more  to 

the  Lorian  swamp.    Full  rations  for  twelve  days  then  remained.    The 

porters,  when  told  of  the  state  of  affairs,  said  at  once  they  were  very 

willing  to  go  on.    They  wanted  meat,  "  only  let  it  be  large."    Just 

before  reaching  this  camp,  the  fourth  down  stream  and  some  42  miles, 

the  lava-flow,  which  from  the  Tana  everywhere  forms  the  surface  rook, 

ceases  abruptly  at  a  perpendicular  basalt  bluff  15  feet  high  on  the  side 

of  a  ravine,  issuing  on  the  river.    From  this  spot,  indicated  on  the 

map,  to  the  Lorian  swamp  is  about  100  miles.    The  surface  of  the 

country  bordering  the  river  is  a  calcareous  loam,  which  in  some  places 

is  no  doubt  alluvial,  and  the  river  flows  quietly  on  about  2  miles  an 

hour,  very  gradually  and  consistently  falling  from  1700  feet  aneroid 

at  this  fourth  camp  to  908  feet  (B.P.T.)  close  to  the  Lorian  swamp — i.e. 

a  fall  of  792  feet  in  100  miles,  or  1  in  666.    From  the  first  camp  on  the 

river,  2463  feet  (B.P.T.),  to  the  fourth  camp,  1700  feet  aneroid,  the  fall 

is  763  feet  in  42  miles,  or  1  in  290.    All  the  rapids  and  falls  occur 

in  the  course  of  the  river  above  the  ravine  noted,  where  it  has  been 

affected  by  the  stupendous  outpourings  of  lava  which  appear  on  both 

banks.    The  route  to  the  Lorian  below  this  ravine  is  easy,  and  the  river 

is  extremely  picturesque,  groves  of  dum  palms  and  flat-topped  mimofla 

affording  pleasant  shade  for  camps.    The  going  is  sound,  the  bush  in 

stretches  is  sometimes  dense,  and  rhinoceros  harbour  in  it,  but  only  once 

in  my  absence  did  one  succeed  in  thick  covert  in  rushing  the  caravan 

and  overturning  the  donkeys.     The  few  occasions  when  rhinoceros  took 

the  initiative  were  promptly  dealt  with,  a  Lancaster  cordite  rifle  never 

failing  to  kill  when  it  was  necessary  for  the  safety  of  the  caravan ;  its 

power  and  accuracy  were  unrivalled.    A  most  important  detail  on  a 

journey  of  this  kind  is  that  the  men  should  have  confidence  their 

protection  is  attended  to.    At  the  seventh  camp  down  the  river,  at 

midnight  a  lion  suddenly  sprang  into  the  camp  and  seized  a  man  by 

the  arm,  but  he  only  secured  a  blanket  and  made  off  with  it.     After 

crossing  the  Tana  river,  six  porters  were  detailed  for  guard  every 

night,  each  man  for  two  hours,  and  the  immunity  from  injury  and 

loss  of  life  is  partly,  at  least,  attributable  to  this  precaution.    The  men 

demurred  at  first  to  the  innovation,  but  later  on  they  undertook  the 
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duty  willingly.  At  oamp  8  down  the  river  an  outpost  of  young 
warriors  of  the  Samburu  tribe  was  met.  They  appeared  to  be  doubtful 
of  their  reception,  but  were  soon  reassured,  and  acoompanied  me  to  the 
main  encampment  of  these  people  three  marohes  down  the  river. 

The  Samburu  at  one  time  belonged  to  the  Masai  nation  near 
Naivasha,  but  as  the  result  of  inter-tribal  strife  their  ancestors  migrated, 
and  this  section  of  them  is  located  on  the  right  bank  of  the  G-uaso 
Nyiro,  up  and  down  which  they  move  to  pasture  their  stock — ^viz. 
cattle,  sheep,  goats,  donkeys,  and  a  few  camels.  They  are  purely 
pastoral,  and  live  exclusively  on  meat  and  milk.  In  appearance  and 
bearing  and  arms  and  customs  they  resemble  the  Masai,  and  speak 
that  language,  modified  perhaps  by  intercourse  and  intermarriage 
with  the  Rendile,  who,  they  said,  are  their  friends,  and  who  wander 
over  the  country  on  the  left  bank  of  the  Guaso  Nyiro  and  to  the  north. 
Their  headmen  reported  that  they  had  recently  been  raided  by  the 
Wakamba  from  British  territory,  and  were  anxious  to  know  if  this  had 
taken  place  with  the  approval  of  the  British  Government,  for,  they  said, 
"we  are  the  friends  of  the  white  man."  They  expressed  fear,  also,  of 
being  raided  by  the  Masai.  They  were  pacified  on  both  heads,  and  it 
is  to  be  hoped,  for  the  credit  of  our  reputation,  that  another  outlet  for 
the  energies  of  the  Wakamba  may  be  found.  An  exchange  of  presents 
took  place,  and  they  said  the  Lorian  swamp  was  four  marches  down- 
stream ;  and  so  it  was.  But  as  the  guide  was  not  sure  of  the  route, 
and  the  river  has  cut  a  canal-like  channel  through  the  alluvial  soil 
nearly  three  marches  from  the  swamp,  and  there  is  little  indication 
of  its  course  a  few  yards  away  from  it,  it  was  necessary  to  keep  close  to 
the  stream,  which  winds  much,  and  so  it  was  not  till  the  morning  of 
the  fifth  day,  August  2,  that  oamp  was  pitched  on  the  river  some  two 
hours  from  its  disappearance  in  the  reed  bed  of  the  swamp,  where  the 
river  is  not  more  than  10  paces  wide  and  2  feet  deep.  The  swamp 
was  only  half  an  hour's  walk,  on  a  bearing  of  145°  down  a  gentle 
incline ;  and  oven  then,  unless  I  had  been  told  that  a  dark  line  was 
a  reed  bed,  I  should  not  have  known  the  swamp  was  certainly  there. 
The  altitude  of  this  camp  was  908  feet  (B.RT.)  and  900  feet  aneroid ; 
and  allowing  28  feet  for  the  decline,  the  swamp  is  880  feet  above  theses. 
From  the  first  camp  close  to  Donio  Longelli  it  had  taken  sixteen  days 
to  TeAoh  the  Lorian,  and  the  distance  160  miles.  On  August  2  and  3 
the  swamp  was  examined.  Most  unfortunately,  the  small  quantity 
of  food  left  for  my  porters  did  not  jastify  a  longer  stay,  and,  much  to 
my  regret,  restrained  me  from  walking  round  the  swamp.  What  was 
seen  is  an  immense  bed  of  reeds  12  feet  high,  and  no  open  water.  It 
extended  east  and  south,  and  a  line  of  low  hills  bounds  it  in  that 
direction.  My  guide  said  he  had  walked  round  the  swamp  on  two 
occasions,  and  it  was  a  two  days'  jeumey.  It  is  therefore  probably 
60  miles  in  circumference,  and  to  the  eye  that  is  a  conservative  estimate. 
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He  was  clear  that  no  miter  fioaed  out  of  the  iteamp  from  any  point 
on  itt  drcumference.  He  was  qasBtioned  oloflely  on  that  poiii^  The 
Gnaso  Nyiro,  on  entering  the  awamp,  sends  off  branches  on  either  aide, 
the  larger  onee  to  the  eonth-east ;  theae  branches  divide  and  irrigate  the 
surface  to  a  depth  of  3  or  4  inches.  There  are  dry  areas  also,  but  the 
footprints  of  hippopotami  and  elephants  on  them  were  half  filled  with 
water,  denoting  a  water-logged  state  of  the  Bnrface.  The  swamp  was 
entered  by  a  hippopotamus  track,  walking  at  the  side  of  it  and  on  the 
bases  of  the  reeds;  at  eacli  step  many  mosquitoes  were  roused.  In 
a  large  branch  of  the  river  there  was  a  party  of  hippopotami,  which 


s  (wakbiobb). 


allowed  a  photograph  to  be  taken  at  eight  paces.  Buffaloes  were 
heard,  and  there  was  fresh  epcor  of  elephants,  but  none  were  seen. 
The  plain  surrounding  the  swamp  had  a  very  desolate  appearance  to 
the  horizon,  a  low  sorub  only  dotted  here  and  there.  The  surrace 
sloped  down  to  the  eastward,  and  in  that  direction  a  few  zebra  and 
ostriches  were  seen.  Between  the  camp  and  the  swamp  was  a  large 
herd  of  Grant's  gazelle  and  a  few  water-bDck.  The  scarcity  of  game  in 
sight  was  surprising,  and  it  was  extremely  shy.  In  the  rain  season, 
when  the  water  dischargee!  by  the  Gnaso  Kyiro  over  the  swamp  must 
be  very  lai^ly  increased,  any  extension  in  tlie  area  of  the  swamp  must 
be  to  the  east,  for  on  the  south  the  range  of  hills  forms  a  dam  in  that 
direction,  and  the  slope  of  the  ground  on  the  weat  would  prevent  any 
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appreciable  extension  of  it  that  way.    The  general  slope  of  the  country, 
as  I  have  said,  is  to  the  east. 

Fourteen  miles  west  of  the  Lorian  swamp,  on  the  right  bank  of  the 
Gnaso  Nyiro,  there  is  an  extensive  shallow  depression,  with  two  or 
three  channels  meandering  across  it,  covered  with  coarse  yellow  grass 
3  to  4  feet  high,  and  enclosed  by  dense  tree  jungle.  When  the  caravan 
crossed  it,  going  and  returning,  the  surface  was  hard  and  cracked,  but 
it  was  obviously  in  the  rains  under  water.  The  altitude  by  B.P.T.  on 
the  river  margin  of  this  depression  is  1008  feet,  i.e,  it  is  100  feet  above 
the  Lorian  swamp.  This  area  is  also  called  by  the  natives  Lorian,  and 
'  in  the  rains  would  undoubtedly  be  a  shallow  lake  nearly  20  miles  in 
length  from  west  to  east,  and  3  to  4  miles  broad*  It  may  be  this  place, 
therefore,  which  has  given  rise  to  the  report  that  there  is  open  water 
at  the  Lorian. 

I  saw  a  herd  of  about  one  hundred  buffaloes  on  this  depression,  and 
going  to  the  Lorian  swamp  a  white  doe  water-buck,  among  a  number 
of  common  water-buck  (^Ellipsipritnnua),  On  my  return,  and  at  the  same 
place,  I  saw  a  white  doe,  and  a  white  buck  with  her.  They  were  alone. 
The  buck  was  shot,  the  doe  unmolested.  The  buck  was  a  mature 
animal,  perfectly  white,  with  dark  muzzle  and  feet,  and  eyes  of  normal 
colour. 

March  6  up-stream  was  parallel  to  the  Erimba  plateau  on  the  left 
bank,  an  elevation  of  some  20  miles  in  length,  its  long  axis  east  and  wesf, 
and  its  height  300  feet.  Camp  12  was  a  few  yards  below  a  remarkable 
fall  60  to  70  feet  high.  Below  the  fall  the  stream  passes  through  a  gorge, 
the  sides  rising  sheer  for  about  60  to  70  feet,  on  the  right  being  white 
trachyte,  on  the  left  a  dark  basaltic  rock.  The  river  (low  water)  fell 
over  a  ledge  of  basalt,  through  narrow  water- worn  channels  close  to 
both  banks,  leaving  the  polished  ledge  of  basalt  in  the  centre  dry ;  the 
extension  of  this  polished  ledge  up-stream  forms  the  bed  of  the  river. 
This  is  probably  the  fall  known  as  Chanler^s.  The  general  level  of  the 
surrounding  surface  above  and  below  the  fall  is  preserved,  and  out  of 
hearing  of  the  falling  water  there  is  no  indication  of  its  presence, 
which  explains  why  it  was  not  seen  going  down  the  river.  On 
August  16  the  first  camp  was  reached,  i.e.  in  thirteen  marches  from 
the  Lorian,  and  the  distance  140  miles  (instead  of  160  going  down),  a 
more  direct  course  being  preserved  when  returning  from  the  Lorian. 

The  next  stage  of  the  journey  was  to  Mzara,  seven  marches,  on  the 
west  of]  the  Jombeni  range,  and  north-west  of  Laiju,  76  miles.  This 
was  the  nearest  food-supply.  On  August  17  the  route  was  continued 
for  four  days  up-stream  on  the  right  bank,  gradually  rising,  the  last 
4^  miles  of  the  fourth  march  being  on  a  bearing  of  121°  away  from  the 
river,  and  parallel  with  a  small  mountain  stream  coming  from  Mzara. 
The  altitude  at  this  camp  was  3213  feet  B.P.T.  This  stream  does  not 
join  the  Guaso  Nyiro,  but  disappears.    In  three  more  marches  Mzara 
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wu  luohed  on  Angnst  23,  the  route  oontinning  in  proximity  to  the 
itreftm  for  water.  On  all  sides  a  great  plain  extends  to  the  monutaios, 
rising  gradnally  in  terraoee,  the  terminations  of  waves  of  Toloanio  flows 
from  the  highlands  to  the  south.  There  are  also  undnlationa  or  broad 
ridges  running  from  south  to  north.  Dry  yellow  grass  one  foot  in 
height  and  scattered  flat-topped  mimosa  trees  form  a  picturesque 
prospect.  In  the  early  morning  the  summit  of  Eenia  stands  out 
sharply,  a  fine  sight. 
Hzara  altitude  {mean  of  throe  observations,  B.P.T.),  4456  feet. 

„  (mean  of  two  observations,  Watkin's  aneroid),  4450  feel. 

„  (one  observation,  aneroid),  4400  feet. 


Ndominuki  is  the  headman  of  this  place,  and  is  on  friendly  terms 
with  the  Wa-embe  tribe,  whose  country  marches  with  his.  He  is  also 
friend  of  Mr.  Neumann,  an  ivory  trader  in  the  district.  He  proved  a 
somewhat  inhospitable  individual,  but  a  supply  of  fool  was  purchased 
for  the  men.  Thoy  had  been  tbirty-aix  days  on  quarter  rations  of 
grain,  but  fortunately  a  sufficient  quantity  of  meat  had  been  provided. 

The  neit  stage  of  the  journey  was  from  Mzara  to  Nyerj,  with  a 
diversion  to  the  north  to  the  Guaso  Nj'iro,  and  another  on  to  the  uorth- 
weet  slopes  of  Mount  Kenya,  to  the  lower  limit  of  the  forest  belt, 
7675  feet,  B.P.T.,  some  200  miles.  In  one  long  march  the  plain  to 
the  north  of  Mount  Kenya  was  crossed,  direction  west,  to  a  stream 
4920    feet   aneroid,  about   3   miles    from    the   steep  faoe  of  a  plateau 
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400  feet  high.  Very  Btrong  winds  from  the  mountains  were  experienced 
daily  on  these  plains,  and  also  on  the  Gnaso  Nylro.  On  this  plain  Oryx 
beisa  were  very  numerous,  and  hartebeeste  were  not  seen.  Should 
a  sextant  be  used  for  observations,  a  protected  artificial  horizon  is 
essential.  The  climate  on  the  north  of  Kenya  is  exceeding  dry,  the 
nights  cold,  the  days  hot.  It  is  agreeable  in  the  early  morning  and 
after  4  p.m.,  and  resembles  the  Punjaub  in  the  cold  season.  On  the 
north-west  side  of  Mount  Kenya  there  are  extensive  rolling  downs  of 
grass  at  altitudes  of  from  5000  to  7500  feet.  It  has  the  appearance  of 
being  an  ideal  country  for  great  game— extensive  coverts,  ample  water, 
and  abundant  grass ;  but  the  game  is  gone,  harried  and  slaughtered 
by  the  remorseless  Wandorobo  hunters. 

Nyeri,  an  official  station,  was  reached  on  September  18.  From 
thence  direct  to  Naivasha  on  the  Uganda  railway  is  four  marches. 
My  caravan  proceeded  by  a  more  circuitous  path,  crossing  the  Kikuyu 
mountains  north-west  of  Nyeri,  the  highest  camp  10,239  feet  (B.P.T.^, 
and  afterwards  the  Aberdare  range. 

The  juniper  trees  on  the  Kikuyu  mountains  are  particularly  fine ; 
one  measured  at  arm's  length  from  the  ground  1 6  feet  in  circumference, 
and  others  seen  were  much  larger.  Various  heaths,  one  very  like 
heather,  flourished  exceedingly.  Everlastings,  daisy-like  plants,  docks, 
wild  strawberry,  nettles,  brambles,  a  yellow  flower  in  the  grass 
resembling  aconite,  and  various  thick-leaved  shrubs  with  fragrant 
odours  were  also  noticed.  The  scenery  is  magnificent,  a  maze  of 
heights,  forest-clad  with  bamboos,  juniper,  and  a  tree  with  the  outline 
of  an  oak,  its  branches  gnarled  and  contorted,  but  the  leaves  resembling 
an  ash,  six  on  each  side  and  one  at  the  apex.  These  fastnesses  were 
the  domain  of  the  elephant  in  past  times,  and  would  be  so  again  if 
he  was  protected.  But  from  the  numbers  of  elephant  pits  passed  with 
the  rotting  remains  of  elephants  in  some  of  them,  it  is  evident  that 
the  Wakikuyu  are  engaged  in  the  nefarious  and  illicit  pastime  of 
killing  this  noble  beast  under  the  protection  of  our  administration,  for 
previously  the  dread  of  the  Masai  kept  the  Wakikuyu  to  their  own 
cultivated  areas  on  the  south  of  the  range.  These  remarks  refer  to 
the  Kikuyu  mountains,  and  not  more  than  four  marches  from  Naivasha. 

This,  the  final  stage  of  the  journey,  occupied  with  halts  thirteen 
days,  the  distance  traversed  91  miles.  The  last  two  marches  were  over 
the  plateau,  between  the  Aberdare  mountains  and  Naivasha.  On  this 
plateau  there  were  numerous  villages,  flocks,  and  herds  of  the  Masai. 
Fart  of  these  pastures  are  included  in  the  500  square  miles  grant  to  the 
East  Africa  Syndicate,  and  since  passing  that  way  the  Masai  have  been 
removed  to  another  portion  of  the  country  to  make  way  for  the  new 
owners. 

As  a  matter  of  interest,  perhaps,  for  a  later  date,  attention  may  be 
directed  to  the  last  100  miles  of  the  Guaso  Nyiro  river  commencing 
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at  the  ravine  on  the  right  hank  where  the  surface  voloanio  sheet  ends 
ahmptly  (from  oanip  1  olose  to  Donio  Loagelli,  40  to  41  mileB  east,  i.e. 
dowQ-streatn).  This  is  a  spot  which  oannot  he  mistaken  or  overlooked. 
Thence  to  the  Lorian  swamp  is  100  miles,  and  the  fall  noted  was  1  in 
66G.  The  stream  flows  quietly  at  alioiit  2  miles  an  hour;  there  are  no 
rapids,  ami  the  lianks  vary  in  hoi^ht  from  4  to  12  feet:  the  latter  is 
unusual.  Any  one  travelling  on  the  right  siilo  of  tlie  i  iver  will  obsoive 
the  very  large  arens  which  couhl  witii  ease  ami  compuratively  small 
outlay  he  brought  under  cnltivation  liy  irrigation  works.  It  strikes 
one  forcibly  that  no  river  could  well  be  better  adapted  for  irrigation 


purposes,  for 

much  earth  i 

The  climate 

the    Lorian  s 

higher   temperature    than 

paramount  importance  of 


ntrol,  ami  the  water  even  in  the  dry  season  contains 

mspension;    i  flood    it  would    l>e  greatly  augmented. 

dry  between  the  rain  periods,  the  nights  cool  even  at 

1  very  powerful  during  the  day,  though  a 

>;)"    in    the  shade  was  not  oliserved.      The 

iter  in  Africa  is  fully  appreciated  in  Africa — 


little  can  l>e  done  without  it;  its  i^resencu  under  conditions  favourable 
for  use  Bbould  attract  examination  ere  long.  The  natural  ontlet  for 
this  district  would  be  across  a  waterless  level  expansion  of  some  50  to 
I  60  miles,  probably,  to  the  'i'ana  river  and  the  coast.  The  Tana  river 
has  this  year  lieen  accumtely  surveyed  by  a  party  of  gentlemen,  with 
the  object  of  initiating  steam  transport,  and  of  taking  up  land. 

E  2 
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By  W.  F.  HT7ME,  D.So.  (Lond.),  A.B.8.M.,  F.B.a.8. 

The  river  of  Egypt,  spreading  its  beneficent  inflnenoe  in  regions  where 
barren  desolation  otherwise  holds  sway,  has  thronghont  human  history 
had  a  strange  fascination  for  both  statesman  and  student.  By  warlike 
expedition  or  peaceful  exploration,  the  mystery  of  its  origin  has  been 
unravelled,  and  to-day  its  great  feeders,  the  White  and  Blue  Niles,  and 
the  Atbara,  have  been  traced  into  the  heart  of  the  fastnesses  where  they 
have  their  source. 

GONTBAST  BETWEEN  THE   WhITE   AND  BlUE  NiLE  SySTEMS. 

At  the  outset  a  contrast  of  a  striking  character  is  apparent  when 
the  two  main  river-systems  are  compared,  for  the  upper  Nile,  or  Bahr- 
el-Grebel,  passes  without  any  marked  break  from  the  condition  of 
tumultuous  youth  to  one  simulating  all  the  characters  of  fluviatile  old 
age.  From  north  of  Dufile  (about  5°  45'  N.)  it  sweeps  through  a 
narrow  ravine,  rapid  succeeding  rapid,  then  suddenly  emerges  into  the 
plain  tract  at  Gondokoro,  anastomoiting  channels,  ox-bow  lakes,  and  the 
intricate  meanders  of  the  sluggish  stream  all  bearing  witness  to  its 
apparently  senile  condition.  But  once  again,  where  the  Bahr-el-Ghazal 
and  Sobat  join,  its  character  changes,  the  river  regains  something  of  its 
earlier  vigour,  and,  already  many  a  league  south  of  Khartum,  flows 
northward;  it  is  often  over  a  kilometre  in  width,  bouuded  by  low  banks, 
and  studded  in  places  by  lines  of  graceful  acacia.  Lake  and  meander 
have  disappeared,  replaced  in  the  early  spring  by  innumerable  sand- 
banks, where  assemble  heron  and  ibis,  pelican  and  Nile  goose,  lending 
animation  to  the  otherwise  monotonous  and  silent  scene. 

If  we  consider  the  mountain  tract  of  a  river  as  the  region  of 
maximum  erosion  and  backward  growth,  its  valley  tract  is  that  of 
transportation,  such  erosion  as  there  is  being  mainly  vertically  down- 
ward, while  the  plain  tract  is  the  region  of  deposition  and  lateral 
erosion ;  then  the  Blue  Nile  may  be  said  to  have  no  plain  tract  in  any 
part  of  its  course.  From  the  cataracts  of  Bosaires  to  Omdurman  during 
flood  it  is  but  the  transporting  agent  for  the  erosion  products  of  the 
Abyssinian  hills,  the  banks  which  border  it  on  either  side  showing  but 
little  evidence  of  erosion  by  the  turbulent  flood-waters.  It  may  there- 
fore be  regarded  as  at  the  valley  stage  of  its  existence  in  its  lower 
reaches. 

In  the  following  remarks  it  is  proposed  to  deal  with  those  river 


*  Pablished  by  permisBlon  of  Captain  H.  G.  Lyons,  r.e.,  Director-General  of  Survey 
Department,  Egypt. 


NOTBS  ON  THE  HISTORY  OF  THE  NILE  AND  ITS  VALLEY.  53 

problems  of  which  the  writer  has  had  personal  experience,  and  to  o£fer 
answers  to  some  of  the  questions  whioh  force  themselves  upon  our 
attention. 

The  Great  Plains  of  the  Sudan. 

Standing  on  the  summit  of  Gebel  Auli,  a  low  elevation  dominating 
the  river  some  25  kilometres  south  of  Khartum,  the  observer  sees 
spread  at  his  feet  one  huge  plain  extending  between  the  White  and 
Blue  Niles,  while  only  far  to  the  west  in  Kordofan  rise  isolated 
hills,  relics  of  a  once  existent  plateau.  Standing  and  gazing  over 
this  expanse,  which  is  studded  with  circular  arrak  bush  or  groves  of 
acaoia,  the  question  forcibly  presented  itself,  How  did  it  originate? 
Was  it  the  bed  of  a  great  lake,  or  the  result  of  an  action  still  proceed- 
ing? The  traveller  in  the  deserts  of  Egypt,  and  especially  one 
traversiDg  the  vast  waste  which  spreads  westward  to  the  uttermost 
confines  of  Africa,  will  have  no  difficulty  in  recognizing  that  this 
apparently  boundless  plain  owes  its  existence  to  the  hardness  of  an 
underlying  rock-stratum.  This  factor,  too,  has  determined  the  plateau 
summits  of  the  limestone  hills  which  form  the  eastern  sentinels  of 
the  Nile  valley  in  Northern  Egypt,  but  in  the  expanse  extending  at  our 
feet,  and  in  the  low  cliff  which  borders  the  slow-flowing  river,  there 
is  no  evidence  of  an  unyielding  rock  surface,  against  whose  solid 
foundation  the  atmospheric  agencies  have  struggled  in  vain. 

But  Egypt  has  another  type  of  plain  of  very  different  nature  and 
origin  which  arrests  the  attention  of  every  visitor,  and  is  in  strong 
contrast  to  the  sand-swept  desert  wastes.  This  is  the  famous  Delta,  in 
whose  fertile  fields  we  recognize  the  final  resting-place  of  the  rich  soil 
borne  by  the  silt-laden  waters  of  the  Nile  from  its  far  distant  home 
in  the  volcanic  hills  of  the  Abyssinian  plateau.  Not  denudation,  but 
deposition,  has  played  its  part  in  the  development  of  this  land,  which 
throughout  all  history  has  been  a  scene  of  agricultural  industry  and  a 
source  of  wealth  to  successive  empires.  Is  it,  then,  to  deposition  by 
rivers  that  we  must  look  for  the  solution  of  our  problem,  the  origin  of 
the  Sudan  plains?  The  best  answer  I  have  yet  received  was  given 
me  by  Captain  Lyons,  who  called  my  attention  to  a  most  interesting 
memoir  by  Willard  J.  Johnson,  on  "  TPhe  High  Plains  (of  Western 
America)  and  their  Utilization,"  in  the  Twenty-first  Annual  Report, 
1899-1900,  United  States  Geological  Survey,  Part  iv.,  Hydrography, 
whose  main  conclusions  were,  in  his  opinion,  applicable  to  the  problem, 
so  far  as  the  Eastern  Sudan  plains  are  concerned. 

These  are  as  follows  :  One  of  the  characteristics  of  desert  mountains 
is  a  far-spread  foot-slope,  composed  of  their  own  waste  products.  The 
great  plains  of  America,  which  in  their  vast  dimensions  resemble  those 
of  the  Sudan,  are  in  a  sense  such  a  slope,  the  mountain  dihria  overlying 
the  bed-rock  to  a  thickness  of  over  200  metres,  whilst  their  present 
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snrfaoe  grade  is  not  that  of  the  original  tilting.  The  whole  structure 
has  heen  formed  in  a  series  of  stages.  In  the  first  stage,  the  mountain 
streams,  traversing  the  plains,  out  into  their  smooth  structural  slope 
and  produce  a  topography  of  parallel  broad  valleys  and  ridges.  In  the 
second,  ceasing  to  cut,  they  deposit  instead,  refilling  the  valleys  they  had 
excavated,  and  even  burying  the  intervening  ridges,  resulting  in  the 
formation  of  a  smooth  upper  surface.  The  original  surface  was  a 
product  of  deformation,  the  second  resulted  from  a  destructive  process 
of  stream-erosion,  the  third  is  a  product  of  stream  deposit  and  con- 
struction. 

In  humid  lands,  the  ground  being  saturated,  the  water  is  carried  off 
along  definite  channels,  and  a  river-bed,  once  formed,  continues  to  be 
eroded  until  it  reaches  its   base-level,  as  a  rule  that  of  the  sea  into 
which  it  enters.     In  a  sub-arid  zone,  such  as  the  Northern  Sudan,  the 
Abyssinian  mountain  region  is  relatively  a  humid  tract,  from  which 
the  streams  run  strong,  carrying  the  materials  of  their  erosion  with 
them.     As  they  issue  into  the  desert   properly  so  called,  the  greater 
number,  receiving  no  supplies,  dwindle  and  are  absorbed;  the  larger 
part  of  their  load,  being  deposited,  builds  up  the  desert  surface,  instead 
of  being  distributed  at  the  bottom  of  the  sea.     At  the  mouth  of  each 
valley  an  alluvial  fan  of  these  materials  is  formed,  and  by  the  union 
of  many  such  the  plain  surface  is  produced.     The  river  Gash,  near 
Eassala,  which  only  flows   for   about  eighty  days  in  the  year,  is  an 
admirable  example  of  such  a  deltaic  stream,  and  Mr.  Dupuis,  in  his 
"  Note  on  the  River  Gash,"   appended  to  Sir  W.  Garstin's  Report,* 
clearly  illustrates  the  close  connection  between  the  silt-laden  torrent 
and  the  alluvial  plain  in  which  it  is  lost.     Of  the  Atbara  he  says, 
*'  Next  to   its  torrential  character,  perhaps  the  most  marked  charac- 
teristic of  the  Atbara  is  the  way  in  which  it  persistently  flows  in  a 
narrow  valley  or  trench  of  great  depth,  which  it  has  cut  in  the  plain 
through  which   its  course  lies.     This  plain  was  no  doubt  originally 
formed  by  the  river  itself  from  the  wash-down  of  the  Abyssinian  moun- 
tains, but  owing  to  some  change  of  conditions,  possibly  the  gradual 
wearing  down  of  the  rocky  barriers  forming  the  cataracts  of  the  Nile, 
the  bed  of  the  Atbara  has  for  a  long  time  past  been  gradually  lowering 
itself  into  a  channel  of  its  own  making,  through  the  old  alluvium, 
and  in  places  into  the  rock  below,  and  it  now  lies,  almost  throughout 
its  course,  in  a  narrow  deep  valley,  with  an  eroding  section,  fringed 
by  a  belt  of  extremely  rough  raviny  ground,  rising  gradually  to  the 
plain  level  on  either  side. 

The  great  plains  in  the  Eastern  Sudan  desert  region  may  thus  be 
the  result  of  the  gradual  wearing  back  of  the  Abyssinian  plateau,  the 
deposits  of  whose  rivers  have  been  laid  down  on  the  evaporation  of  the 
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soil-bearing  waters.     Borings  alone  would  reveal  how  far  this  explana- 
tion holds  good  for  the  plains  south  of  Khartum. 

While  admitting  that  river  action  has  in  the  main  been  the  origi- 
nator of  the  great  eastern  plains,  the  former  existence  of  lakes  is 
suggested  by  the  vast  quantities  of  impure  limestone  ("kunkar") 
present  in  the  banks  of  the  Blue  Nile  above  Khartum.  These  are  of 
some  economic  importance,  as  they  supply  the  lime  used  in  that  city. 
An  older  formation  was  also  observed  underlying  the  modern  alluvium 
at  the  village  of  Tura,  50  miles  north  of  Duem,  on  the  east  bank  of  the 
White  Nile,  this  consisting  of  a  grey,  sandy  clay  containing  quartz 
pebbles  and  numerous  very  fragmentary  remains,  which  Dr.  Smith 
Woodward,  f.r.s.,  has  recognized  as  belonging  to  a  siluroid  fish  and  to 
PolypteruSy  both  at  present  living  in  the  Nile.  Associated  with  these 
was  the  broken  canine  tooth  of  an  extinct  giraffoid  animal  related  to 
Samotherium  and  Sivatherium,* 

The  time  has  not  yet  come  for  the  solution  of  this  portion  of  the 
Nile  problem,  but  it  is  well  that  the  facts  obtained  should  be  recorded 
for  the  purpose  of  discussion. 

Ponding  back  by  Streams  in  Floods. 

The  importance  of  this  factor  in  geography  has  been  emphasized  by 
the  recent  studies  on  the  basin  of  the  White  Nile  (See  Sir  W.  Garstin, 
he,  cit,^  pp.  161-167).t  Nothing,  indeed,  can  be  more  remarkable  than 
the  contrast  between  the  Blue  and  White  Niles  at  times  of  flood. 
The  Blue  Nile,  descending  from  the  Abyssinian  hills  as  a  red-brown 
eddying  surging  torrent,  sweeps  across  from  the  point  at  Khartum  to 
the  opposite  bank  at  Omdurman,  cutting  off  the  light  yellow-green 
waters  of  the  White  Nile,  which  break  in  gentle  wavelets  against  the 
rushing  stream  as  though  it  were  a  solid  bank.  At  their  junction  long 
rows  of  pelicans,  idly  floating  on  the  surface  of  a  placid  lake,  seize  the 
fish  as  they  swim  by,  and  the  White  Nile  is  pressed  against  the  western 
shore,  becoming  a  long  thin  wedge,  which  soon  disappears,  the  only 
contribution  of  the  White  Nile  to  the  flood-stream  being  portions  of  its 
lighter  waters  which  are  torn  off  and  carried  away  by  its  swifter 
neighbour. 

The  same  contrast  was  clearly  illustrated  by  the  discharge  observa- 
tions recently  carried  out.  In  the  Blue  Nile  above  Khartum,  all  was 
excitement  and  movement,  the  current  meter  making  over  one  hundred 
and  fifty  revolutions  a  minute,  every  precaution  also  having  to  be  taken 
to  prevent  disaster  to  the  valuable  instruments.    So  swift  is  the  current 


•  See  Cadell,  *♦  Develf)i)meDt  of  the  Nile  Valley,"  etc.,  Scot  Geogr.  Mag.,  May,  1905, 
pp.  225-248. 

t  Al»o  in  "Some  rroblcms  of  the  Upper  Nile,"  Nineteenth  Century,  September, 
1905,  pp.  345-3G7. 
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that  the  great  stem- wheel  gunboats  pasaing  upward  to  Wad  Medani 
Bcaroe  made  headway  against  the  mass  of  waters.  The  White  Nile, 
however,  presented  a  complete  contrast,  for  as  the  minutes  sped  bj,  the 
counter  of  the  current-meter  remained  silent,  and  not  a  ripple  disturbed 
the  mile-wide  surface.* 

Gradually,  as  the  flood-waters  subside,  the  lighter  waters  of  the 
White  Nile  contribute  an  increasing  share  to  the  volume  of  the  com- 
bined stream,  until  during  the  early  summer  the  conditions  are  almost 
completely  reversed. 

This  ponding  back  of  one  stream  by  another  in  flood  is  no  isolated 
case  in  the  Nile  valley,  for  Sir  W.  Garstin  remarks  (p.  162),  "There 
can  be  little  doubt  that  the  waters  of  the  Sobat,  when  in  flood,  hold  back 
those  of  the  White  Nile,  for  a  long  distance  upstream  of  the  junction," 
the  discharge  data  supporting  this  statement  being  then  given. 
Similarly,  he  remarks  on  p.  168  with  regard  to  the  Atbara,  **  It  seems 
probable  that  the  Atbara  water,  when  in  full  flood,  holds  back  that  of 
the  Nile  to  a  certain  extent,  as,  during  this  period,  the  volume  of  the 
former  river  forces  that  of  the  latter  across  to  the  western  shore. 
Without  permanent  gauges,  and  a  series  of  discharges  above  and  below, 
it  is  impossible  to  verify  this  supposition." 

From  Omdurman,  where  the  Blue  Nile  and  White  Nile  meet,  the 
united  rivers  sweep  on,  past  the  broad  sandstone  plains  and  sandstone 
hills  where  Dervish  power  fell,  past  palm-groves  and  fields  once  green, 
now  overgrown  with  poisonous  Sodom  apple  (Calotropis  procera),  sad 
relics  of  the  devastation  when  the  Jaalin  tribe  was  swept  away  by 
Dervish  raid  and  ravage;  but  already  a  new  condition  of  things  is 
foreshadowed,  where  a  felsite  ridge  extending  across  the  Nile  leaves 
a  ravine  200  metres  broad,  through  which  the  river  flows  in  one  steady 
and  rapid  stream,  forming  the  Shabluka,  or  sixth  cataract. 

The  Cataracts. 

North  of  Berber,  the  river  commences  in  earnest  that  period  of 
troubled  existence  which  is  only  terminated  at  Wady  Haifa  or  distant 
Aswan.  How  did  these  cataracts  originate?  Why  thus,  in  the  very 
midst  of  its  seaward  journey,  should  the  Nile  again  become  a  mountain 
torrent,  with  difficulty  recognizable  as  the  same  grand  stream  which 
sweeps  past  Omdurman  ?  One  fact  stands  out  pre-eminent — it  is  the 
geological  structure  of  the  country  which  has  determined  the  position, 
the  extent,  and  the  nature  of  these  barriers.    It  may  be  recalled  that 


*  The  maximnm  mean  velocity  of  the  Blue  Nile  as  recorded  on  August  21,  1903, 
was  2*796  metres  a  second,  or  over  C  miles  an  hour,  but  the  surface  velocity  would 
probably  be  nearly  double  this  figure.  In  a  recent  paper  by  (Captain  H.  G.  Lyons  in 
Oeog.  Jour.f  September,  1905,  pp.  259-262,  full  details  of  these  observations  have  been 
published. 


MOTES  ON  THE  HISTORY  OP  THE  NILE  AND  ITS  VALLET.  57 

from  Aswan  to  at  least  as  far  as  Khartum,  the  desert  on  both  sides  of 
the  river  is  fnndamentally  oomposed  of  the  Desert,  or  so-called  Nubian 
sandstone,  overlying  igneous  and  metamorphic  rocks  of  totally  different 
structure  and  composition,  granites  and  gneisses  (as  at  Aswan),  or  the 
intense  black  and  deep  green  dolerites,  slates,  and  schists,  as  at  Wady 
Haifa,  Had  these  beds  preserved  the  normal  dip  to  the  north-west,  the 
river  should  have  passed  from  these  older  cataract-forming  rocks  to  the 
sandstone,  and  the  upper  reaches  should  have  been  the  scene  of  con- 
fusion, while  further  north  the  stream  should  have  rolled  its  placid 
course  to  the  sea.  This,  however,  is  not  so.  Whether  as  parts  of  the 
old  continental  floor,  or  due  to  gentle  folding,  the  older  series  from  time 
to  time  reaches  the  surface,  and  the  Nubian  sandstone  outcrop  is  bent 
back  away  from  the  river.  Immediately,  nay,  abruptly,  the  scene 
changes  with  the  rock-change.  Standing  on  the  old  tomb  6f  Abu 
Fatma,  ne^r  Kerma,  north  of  Dongola,  two  different  pictures  meet  the 
eye.  Gazing  over  the  sandstone  area  desertward,  all  is  flat  plain, 
studded  with  stunted  thornbush,  and  in  the  river  palm-groves  rise  on 
Baidia  island,  and  a  hundred  saqias*  sound  forth  their  monotonous 
music.  But  look  northward,  and  the  sandstone  plain  is  giving  place 
to  rolling  hummock  and  ridge  of  gneiss  and  granite,  while  at  your 
feet,  but  a  few  metres  north  of  the  junction  of  the  two  different  rocks, 
the  water  is  pouring  over  a  rock  bar,  the  first  rapid  of  the  Hannek  or 
third  cataract,  and  beyond  is  maze  of  island  and  channel,  where  the 
sound  of  the  turmoil  is  never  still.  But  why  should  there  be  a  cataract 
even  here  ?  One  of  the  answers  is  to  be  found  in  the  fact  that  the 
rockfl  are  not  homogeneous  ;  the  gneiss,  which  here  is  the  fundamental 
member,  has  been  traversed  by  striking  bands  of  granite  extending 
far  into  the  desert  east  and  west,  where  they  cross  the  river,  narrowing 
it,  and  obliging  it  to  pass  through  the  few  openings  in  the  hard  granite 
where  it  has  been  able  to  force  a  passage,  so  that  each  rapid  consists 
of  a  series  of  islands  in  a  straight  line  separated  by  channels  of 
turbulent  waters.  Shooting  the  principal  cataract  in  the  spring,  but 
little  space  is  left  between  the  rock  walls,  and  the  slightest  mistake  of 
navigation  would  mean  certain  destruction.  Leaving  the  definition  of 
the  varieties  of  hard  rock  which  have  played  this  part  in  the  history 
of  the  Nile,  it  is  yet  necessary  to  emphasize  that  one  method  of  cataract 
origin  is  having  a  band  of  hard  rock  traversing  the  river-bed,  this  being 
at  the  third  cataract  in  the  main  hard  granite  rising  through  softer 
gneiss. 

The  Eaibar,  which  for  the  greater  part  of  the  year  is  an  absolute 
barrier  to  all  Nile  navigation,  owes  its  origin  to  a  similar  cause,  but 
with  this  difference — the  hard  band  is  gneiss,  the  softer  sandstone  other- 
wise surrounding  it  on  all  sides. 


Ee^ptian  water-wheel. 
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But  the  presence  of  rook-barriers  is  not  the  only  source  of  origin  of 
rapids  in  the  Nile  valley.  The  finest  cataract  near  Wady  Haifa  is 
the  Bab-el-Eebir,  which,  daring  the  flood  season,  is  a  [foaming  mass  of 
water  restricted  to  a  narrow  channel,  whereas  in  winter  it  is  an  almost 
dry  ravine  filled  with  boulders.  Here  the  walls  are  composed  of  one 
of  the  hardest  of  rocks,  whose  original  erosion  seemed  difficult  to 
imagine,  till  farther  search  showed  that  down  the  centre  of  the  gorge 
ran  a  thin  dyke  of  a  softer  rock,  a  porphyrite,  by  whose  erosion  the 
original  direction  of  the  rapid  had  been  determined.  This  second 
method  of  origin  may  be  farther  illustrated  by  the  remarkable  con- 
ditions revealed  during  the  cutting  of  the  Aswan  dam,  where  it 
was  shown  that  many  of  the  cataract  channels  were  due  to  the  presence 
of  a  soft  schist  intercalated  between  the  bands  of  granite  rising  through 
it,  and  the  unusual  sight  could  be  observed  of  the  soft  rock-masses  being 
dug  out  with  spades.  Some  of  the  important  Nile  cataracts,  therefore, 
have  originated  at  points  where  soft  hands  traverse  the  hard  ones  in  the 
direction  of  the  stream. 

There  is  also  a  third  method  of  origin.  Earth-movements  often 
give  rise  to  fractures  or  faults,  and  these  also  occur  in  some  of  the 
cataract  areas,  one  being  well  displayed  near  the  Aswan  dam,  where  in 
the  cemetery  valley  one  side  of  the  ravine  is  composed  of  granite  and 
the  other  of  sandstone,  which  normally  overlies  the  granite.  There 
seems  little  doubt  that  the  transverse  channel  of  the  Bal-el-Kebir  at 
Aswan  was  formed  along  the  continuation  of  this  line  of  weakness.* 

It  is  here  suggested,  therefore,  that  the  cataract-formation  in  the 
Nile  is  due  to  one  or  all  of  the  following  elements,  it  being  a  primary 
condition  that  igneous  or  metamorphic  rocks  are  essential  to  their 
formation : — 

1.  Hard  bands  in  soft  rocks,  traversing  the  river  at  right  or  acute 
angles. 

2.  Soft  bands  in  hard  rook,  running  parallel  to  the  river's  direction. 

3.  Lines  of  fracture  producing  a  plane  of  weakening  between  hard 
rocks. 

The  formation  of  the  Nile  cataracts,  therefore,  illustrates  in  its 
widest  sense  the  elementary  principle  that  where  rocks  are  homogeneous, 
cataracts  are  absent;  where  rocks  are  not  homogeneous,  rapids  and 
cataracts  icill  undoubtedly  be  present. 

North  of  Aswan  the  scene  again  changes.  Though  the  Nubian 
sandstone  frowns  in  massive  cliffs  above  the  Nile  at  Silsila,  yet  there  are 
no  cataracts ;  faults  on  a  large  scale  have  torn  the  rocks  asunder  in  the 


*  The  importance  of  faults  in  the  formation  of  the  Aswan  cattiract  hag  been 
recently  urged  by  M.  Fourtau  in  a  paper  read  before  the  Cairo  Geographical  Society. 
These  fractures  had  previously  been  studied  by  Dr.  Bull,  and  the  details  will  appear 
in  the  Geological  Survey  report  on  the  first  cataract. 
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desert  near  Qena,  but  on  the  river  itself  these  movements  have  had  no 
visible  effect.  It  flows  on  more  and  more  markedly  between  cliffs^  first 
of  sandstone,  and  then  of  limestone,  until  south  of  Luxor  it  passes 
from  a  probable  valley  of  erosion  to  the  proved  portion  of  the  Nile 
fault  depression. 

In  conclusion,  the  probable  geological  history  of  this  portion  of  the 
country  may  be  briefly  restated.  During  the  Eocene  period  the  sea 
apparently  spread  over  the  whole  of  North  Africa ;  then  step  by  step 
shallowed,  till  finally  it  was  replaced  by  the  Upper  Eocene  continent, 
where  flourished  those  great  mammalia  whose  remains  to-day  form  one 
of  the  most  valued  possessions  of  the  Cairo  Geological  Museum.  Again, 
in  Miocene  times,  the  Mediterranean  advanced  northward  to  Vienna, 
absorbing  the  Black  Sea  and  Caspian,  southward  covering  tlie  desert 
between  Cairo  and  Suez,  and  extending  some  distance  south  along  the 
line  of  the  present  Gulf  of  Suez.  Then  came  a  period  of  gigantic 
disturbance  of  the  Earth's  surface.  Owing  to  great  earth- foldings, 
the  Alps  and  Himalayas  as  we  now  know  them  were  called  into 
existence,  and  in  Egypt  these  movements  were  reflected  by  fractures 
and  rifts  which  have  left  indelible  and  fundamental  marks  on  the 
structure  of  the  country. 

It  has  now  been  proved  that  the  sea  advanced  up  the  Nile  valley  at 
least  as  far  as  Minia,  subsequently  receding  gradually,  lake  succeeding 
sea,  and  river  succeeding  lake.  On  the  period  of  disturbance  followed 
one  where  glacial  conditions  reigned  over  Northern  Europe,  this  being 
represented  in  Egypt  by  the  Pluvial  or  Rain  period  of  Prof.  Hull, 
when  Red  Sea  Hill  rocks  were  rolled  down  by  torrents,  forming  the 
gravel  l)eds  of  Wadi  Qena  and  Dendera,  while  the  Nile  stream  itself  was 
sufiSciently  strong  to  carry  these  far  north,  so  that  in  the  gravel 
deposits  underlying  the  Nile  valley  alluvium  boulders  of  flint  and  lime- 
stone over  4  inches  in  diameter  are  frequently  met  with,  as,  for  example, 
in  the  borings  made  for  the  Cairo  water-supply. 

To  these  gravels  succeed  sands,  which  have  l»een  noted  in  every 
boring  yet  made  in  the  Nile  valley ;  and,  finally  the  Nile  mud,  which  in 
the  aggregate  seldom  exceeds  8  metres  in  thickness. 

Thus  the  Nile,  as  we  now  know  it,  is  both  the  product  of  mighty 
disturbances  and  of  peaceful  erosion.  Its  mud-laden  flood  waters  are 
the  witnesses  of  storm  and  stress  in  the  Ab}  ssinian  highlands,  its  summer 
stream  a  memory  of  tho  lakes  of  Uganda,  and  the  delta  spreading  mile- 
wide  as  one  vast  sea  of  cultivation,  the  record  of  a  hard-fought  fight 
between  great  rivals  where  sea  and  river  meet. 
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CANAL  IRRIGATION  IN  THE  PUNJAB. 

Bj  Oaptain  O.  H.  BUGS,  I.A.,  Punjab  OommlSBion. 

Few  people  in  England  have  any  idea  of  the  vast  irrigation  systemB 
of  India,  and  I  propose  in  the  following  lines  to  place  before  the  British 
public  a  brief  description  of  the  canals  and  areas  irrigated  by  them  in 
the  Punjab.  In  order  to  understand  the  system,  it  is  necessary  to  have 
a  slight  acquaintance  with  the  geography  of  that  province,  and  a  glance 
at  the  rough  map  will  show  how  the  land  lies. 

The  Punjab  (pun;  =  five,  db  =  waters),  as  every  one  knows,  derives 
its  name  from  the  five  large  rivers,  Jehlam,  Chendb,  B&vi,  Beas,  and 
Sutlej,  which  find  their  way  across  it  from  north-east  to  south-west. 
On  its  western  boundary  rushes  the  Indus,  while  on  its  eastern  side 
flows  the  Jumna ;  the  Himalayan  mountains  lie  along  the  north-eastern 
side  and  form  its  watershed,  while  in  the  northernmost  comer  is  a  tract 
of  high  hilly  land  divided  from  the  plains  by  the  Salt  range. 

The  land  between  each  of  the  five  rivers  and  between  the  Sutlej 
and  the  Jumna,  south-west  of  the  Himalayas,  is  to  the  eye  as  flat  as  a 
pancake,  but  there  is  in  reality  a  gradual  incline  towards  the  south  and 
south-west,  so  that  any  canal,  which  has  its  head  near  the  hills  and 
on  the  left  bank  of  any  of  the  three  rivers  first  mentioned,  is  able  to 
command  practically  all  the  land  to  the  west  which  lies  between  the 
river  it  takes  out  from  and  the  river  next  on  the  south.  Canals  from 
the  Sutlej  are  likewise  able  to  command  large  areas  on  the  south  of  its 
course,  but  the  Beas  has  not  been  utilized,  owing  to  the  land  between  it 
and  the  Sutlej  being  rather  too  high. 

The  principal  perennial  canals  at  present  existing  in  the  Punjab  are 
as  follows  :  A,  the  Jehlam  canal ;  B,  the  Chenab  canal ;  C,  the  Bari 
Doab  canal  (Bart  is  a  unison  of  the  two  names  Beas  and  Bavi,  do  =  two, 
db  =  waters) ;  D,  the  Sirhind  canal  (Sir  =  head,  hind  =  India) ;  E,  the 
Western  Jumna  canal. 

In  addition  to  these  there  are  numerous  small  inundation  canals, 
which  give  a  supply  of  water  along  the  sides  of  each  of  the  five  rivers 
and  of  the  Indus  when  they  are  in  flood  during  the  hot  weather ;  these 
are  shown  on  the  map  by  small  lines. 

Of  the  twenty-eight  districts  in  the  Punjab,  only  Mianwali,  Attock, 
Bawalpindi,  Gujrat,  Sialkot,  Eangra,  Hoshiarpur,  Jalandhar,  Ambala, 
and  Simla  are  without  canal  irrigation,  but  most  of  these  are  so  situated 
that  they  derive  much  benefit  from  small  hill  torrents,  from  the  cooler 
climate  and  natural  moisture  in  the  soil,  or  from  the  fact  that  the 
water  in  the  wells,  on  which  they  principally  depend,  is  only  15  to  30 
feet  below  the  surface. 

Of  the  canal-irrigated  districts,  Hissar  and  part  of  Rohtak  are  the 
worst  off;  they  are  at  the  tail  end  of  the  Western  Jumna  canal,  and 
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the  former  receives  very  little  water,  while  the  water-level  in  the  wells 
in  both  districts  is  a  great  distance  below  the  surface,  and  both  are 
subject  to  periodical  droughts. 

Mianwali  and  the  northern  portion  of  Mnzaffargarh  and  western 
part  of  Shahpur  consist  to  a  large  extent  of  Government  waste,  and  are 
at  present  unirrigated. 

The  perennial  canals  A  to  E,  with  their  main  branches,  are  shown 
on  the  map  by  lines,  and  these,  with  their  distributaries  and  water- 
courses, form  a  gigantic  network  of  channels  throughout  the  areas, 
shown  shaded  on  the  map.  The  tracts  depicted  by  cross-hatched  lines 
are  those  for  which  a  new  project,  recently  sanctioned  by  (xovemment, 
has  been  conceived. 

There  is  in  the  Jehlam  a  large  surplus  of  water — and  sometimes  a 
certain  amount  in  the  Chenab — which  hitherto  has  run  to  waste  owing 
to  the  inability  of  the  existing  canals  to  carry  more,  and  to  the  land 
commanded  by  them  receiving  as  much  water  as  is  necessary ;  on  the 
other  hand,  the  Ravi,  which  is  a  smaller  river,  frequently  dries  up 
altogether  in  its  lower  reaches  during  the  cold  weather,  and  all  the 
water  which  comes  down  it  from  the  hills  is  taken  off  at  C  by  the  Bari 
Doab  canal ;  a  great  area  of  Government  land  is  lying  waste  in  the 
Gujranwala,  Montgomery,  and  Multan  districts,  and  a  remarkably 
ingenious  plan  has  been  thought  of  for  the  irrigation  of  these  tracts. 
A  canal — to  be  called  the  upper  Jehlam  canal — will  be  dug  from  F, 
and  carried  round  the  end  of  a  small  range  of  hills  in  the  Gujrat 
district,  thence  in  a  south-easterly  direction  until  it  runs  into  the 
Chenab  just  above  B,  the  head  of  the  Chenab  canal.  Another  canal 
— called  the  upper  Chenab  canal — will  be  constructed  from  G,  through 
the  Sialkot,  Gujranwala,  and  Lahore  districts,  to  a  point,  H,  on  the 
Ravi ;  here  it  will  be  carried  by  means  of  enormous  syphons  under  the 
river,  and  thence  across  the  western  comer  of  the  Lahore  district, 
through  Montgomery  into  the  Multan  district ;  after  passing  the  Ravi 
this  canal  will  be  known  as  the  lower  Bari  Doab  canal.  Sufficient 
water  for  canal  A  will  always  be  allowed  to  pass  down  the  Jehlam,  and 
of  the  remainder  as  much  as  is  required  will  be  taken  off  by  canal  F  to 
irrigate  the  hatched  portions  of  the  Gujrat  and  Shahpur  districts,  and 
to  fill  up  the  supply  in  the  Chenab  for  canal  B.  Water  will  thus  be 
available  in  the  Chenab  for  canal  G,  which,  before  passing  under  the 
Ravi,  will  irrigate  a  small  portion  of  Sialkot  and  the  greater  part  of 
Gujranwala. 

I  think  I  may  safely  say  that  a  bolder  irrigation  scheme  has  never 
before  been  adopted. 

There  is  yet  another  large  scheme  on  the  tapis,  and  that  is  the  Sind 
Sagar  project  to  irrigate  the  tract  south  of  the  Salt  range  between  the 
Indus  and  the  Jehlam  ;  there  has  been  a  certain  amount  of  doubt  as  to 
the  feasibility  of  constructing  a  canal  through  this  tract,  owing  to  its 
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Burface  being  composed  to  a  great  extent  of  nndnlating  sandhills ;  it  is 
certain  tliat  its  cost  would  be  enormous  on  account  of  the  difficulties 
which  would  be  incurred,  and  it  could  hardly  be  a  paying  concern,  but 
would  be  a  sound  protective  measure.  The  head  of  such  a  canal  would 
be  on  the  left  bank  of  the  Indus,  somewhere  near  Ealabagh. 

During  the  last  twenty  years  the  canal  system  of  the  Punjal»  has 
received  an  enormous  impetus ;  the  western  Jumna,  Sirhind,  and  Bari 
Doab  canals — the  latter  especially — have  been  considerably  extended, 
and  numerous  new  inundation  canals  have  been  constructed,  while  the 
Chenab  and  Jehlam  canals  have  been  made  and  colonization  operations 
on  the  former  successfully  carried  out,  and  those  on  the  latter  placed  in 
full  swing.  The  next  twenty  years  will,  with  the  further  develop- 
ments I  have  already  mentioned,  show  a  similar,  if  not  greater, 
advance. 

A  few  figures  will  show  what  a  wonderful  success  the  Chenab  canal 
has  proved  financially.  Before  colonization  operations  commenced,  the 
1,800,000  acres  of  Crown  waste  only  gave  a  revenue  of  a  few  hundred 
pounds  on  account  of  grazing  rights,  while  now  the  same  land  pays  a 
revenue  of  over  £70,000,  in  addition  to  the  water  and  other  rates 
credited  to  the  canal.  This  canal  commands  over  3,000,000  acres,  and 
irrigates  annually  about  2,000,000  acres,  while  there  is  a  net  profit  to 
the  State  of  £450,000,  which  gives  a  return  of  23  per  cent,  on  the 
capital  cost.  The  annual  value  of  the  crops  on  the  land  irrigated  by 
this  canal  amounts  to  about  £4,000,000  sterling,  and  the  total  valu6  of 
goods  carried  in  li)04  from  the  new  railway— which  passes  through  the 
tract  commanded  by  the  canal — and  exported  from  the  port  of  Karachi 
amounted  to  about  £2,800,000.  These  goods  consisted,  among  other 
things,  of  357,000  tons  of  wheat,  100,000  tons  of  other  food  grains, 
oil-seeds,  and  cotton,  and  the  total  freight  paid  was  over  £450,000. 

The  Jehlam  canal  is  designed  to  command  about  1,100,000  acres  of 
culturable  land,  and  will  pay  over  15  per  cent,  on  a  capital  cost  of 
IJ  million  stjBrling,  while  the  estimated  expenditure  on  the  upj^er 
Jehlam,  upper  Chenab,  and  lower  Bari  Doab  project,  which  will 
command  over  41  million  acres  of  culturable  land  and  irrigate  almost 
2,000,000  acres,  amounts  to  a  little  more  than  £5,000,000,  and  is 
ex})ected  to  give  a  direct  return  of  10  per  cent,  on  the  capital  outlay. 

The  length  of  the  main  lines  of  the  existing  Punjab  canals  exceeds 
3000  miles,  while  that  of  the  branches  is  over  2000  miles,  and  of  the 
distributaries  about  12,000  miles.  When  it  is  considered  that  the  main 
line  of  the  Chenab  canal  has  a  bed  250  feet  wide,  carries  a  depth  of 
almost  11  feet  of  water,  and  discharges  10,800  cubic  feet  per  second— or 
about  fourteen  times  the  amount  ordinarily  discharged  by  the  Thames 
at  Bichmond,  some  idea  may  be  obtained  of  the  magnitude  of  the  whole 
system,  and  the  wonderful  achievement  of  the  engineers  who  designed 
and  constructed  these  canals.     To   the  ordinary  onlooker  it  is  little 
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short  of  marvelloiis  how  the  water  is  controlled  so  that  each  little 
watercourse  receives  its  supply  at  regular  intervals,  and  each  cultivator 
is  enabled  to  irrigate  his  land  as  his  turn  comes  round.  It  is  also 
wonderful  how  the  levels  are  all  accurately  taken  over  vast  stretches  of 
barren  waste  and  the  position  of  even  the  smaller  channels  marked  out, 
so  that  the  water  flows  to  the  nethermost  comer  when  they  have  been 
dug  and  opened.  As  a  matter  of  fact,  the  discharge  through  the  head- 
works  of  a  canal  can  be  regulated  to  a  fraction  by  means  of  sluice-gates ; 
while  the  amount  each  branch  and  distributary  is  to  take,  and. the  periods 
they  are  to  take  it  for,  are  all  worked  out  by  simple  formulae ;  and  the 
telegraph  lines,  which  flank  all  the  main  channels,  are  used  for  convey- 
ing the  necessary  instructions.  Then,  at  certain  points  along  the  main 
lines,  branches,  and  distributaries  sluice-gates  are  placed  in  connection 
with  channels  leading  back  to  the  river  or  to  depressions,  so  that 
surplus  or  flood  water  can  be  allowed  to  escape  when  necessity  arises. 

Working  at  the  construction  of  a  new  canal  through  an  inhabited 
tract  of  land,  as  may  be  imagined,  is  much  more  pleasant  than  the 
making  of  one  through  what  is  practically  a  desert.  In  the  latter  case, 
one  has  the  greatest  difficulty  in  getting  supplies  and  accommodation 
both  for  one's  self  and  for  the  subordinates  and  labourers ;  in  fact,  on 
first  starting,  one  sometimes  has  to  live  and  work  in  a  tent,  when  the 
temperature  in  the  shade  is  over  115°  Fahr.  Some  time  before  a  new 
canal  through  Government  waste  is  completed  an  Indian  civilian  is 
appointed  to  super vize  the  colonization  operations,  and  his  work  may 
be  said  to  be  never-ending.  Under  the  guidance  of  this  officer,  who  is 
generally  helped  by  an  assistant — also  an  Indian  civilian — a  huge 
establishment  has  to  survey  the  tract,  mark  it  out  into  squares  of  about 
27  acres  each,  divide  it  into  various  circles  for  administration  purposes, 
and  again  into  villages.  As  soon  as  the  preliminary  arrangements  have 
been  made,  the  squares  have  to  be  allotted  to  settlers.  The  classes,  and 
approximate  numbers  of  each  class,  and  the  districts  they  are  to  be 
obtained  from,  are  decided  on  by  Government,  in  consultation  with  the 
colonization  officer,  but  this  officer  is  given  a  fairly  free  hand  in 
obtaining  them  and  in  allotting  the  squares. 

The  land  is  granted  mostly  to  peasants  selected  from  congested 
districts  and  from  neighbouring  riverain  villages  when  their  land  has  in 
any  way  suffered  by  reduction  of  water  in  the  rivers,  but  a  considerable 
area  is  set  aside  for  distribution  among  Government  pensioners,  both 
civil  and  military,  who  have  done  good  service,  while  occasionally  a 
few  thousand  squares  are  put  up  to  auction  in  large  plots  in  order  to 
introduce  a  capitalist  element  into  the  colony.  The  ordinary  peasc^it 
grantees  receive  only  one  square  apiece,  but  those  who  are  of  good  family 
or  high  standing  in  their  old  districts,  or  who  for  some  reason  deserve 
a  reward,  frequently  receive  a  larger  grant,  which  may  extend  to  ten 
squares,  but  usually  to  not  more  than  five.     Native  cavalry  regiments 


CANAL  IRRIGATION  IN  THE  PUNJAB.  65 

were  offered  grants  of  from  sixty  to  a  hundred  squares  for  the  establish- 
ment of  remonnt  dep6ts  and  horse-breeding  farms,  and  most  of  them 
have  taken  advantage  of  this.  In  the  Chenab  colony  (now  known  as 
the  Lyallpnr  district)  three  camel-transport  corps  are  maintained  by 
granting  sqnares  on  certain  conditions  to  camel-owners.  Among  the 
provisos  is  one  by  which  the  grantee  has  to  maintain  one  male  camel 
fit  for  transport  duty,  and  three  female  camels  for  each  square  he  has 
reoeived ;  when  called  npon  for  active  service,  the  grantee  has  to  pro- 
vide one  driver  for  every  three  camels. 

Among  his  numerous  other  duties,  the  colonization  officer  has  to 
arrange  for  the  sites  of  the  towns  and  villages ;  for  those  of  buildings, 
such  as  hospitals,  schools,  police-stations,  and  other  public  offices; 
space  has  to  be  reserved  for  factories  along  the  railway ;  and  plots  have 
to  be  kept  for  aborioultural  plantations  and  nurseries,  and  for  an  ex- 
perimental farm. 

Besides  the  more  practical  operations,  there  is  an  enormous  amount 
of  head  work  to  be  done  in  the  way  of  deciding  the  rates  to  be  charged 
for  water-supply  and  land  revenue,  etc. ;  the  records,  too,  which  have 
to  be  started  and  maintained,  regarding  the  rights  in  the  various  hold- 
ings, the  crops  grown,  and  the  revenue,  rates,  and  fines  to  be  collected, 
suspended,  or  remitted,  are  innumerable,  and  the  forms  for  all  the 
necessary  registers  have  to  be  most  carefally  drawn  up. 

The  settlement  of  the  tract  irrigated  by  the  Chenab  canal  was  the 
first  large  colonization  project  in  the  Punjab,  and  consequently  was  ex- 
ceedingly difficult.  The  colonization  of  the  Jehlam  canal  tract  is  now 
in  full  swing,  and  somewhat  easier,  for  the  officers  in  charge  have  the 
benefit  of  the  experience  gained  in  the  formation  of  the  first  colony, 
and  they  can  work  on  more  or  less  well-defined  rules. 

Before  settlers  arrive  in  a  village  the  streets  and  buildiug-plots  are 
all  marked  out,  and  as  they  appear  on  the  scene  they  are  allowed  a 
certain  amount  of  choice  in  the  selection  of  sites  for  their  homesteads 
and  of  the  position  of  the  squares  they  will  cultivate.  The  site  for  the 
habitations  is  usually  in  the  shape  of  a  square  or  oblong,  and  consists  of 
one,  two,  or  more  squares  of  27  acres  each,  in  accordance  with  the 
oulturable  area.  In  the  centre  there  is  usually  an  open  spaoe,  in  which 
only  one  small  building  is  erected  for  use  as  a  post-office,  village 
surveyor's  office,  or  for  some  other  public  purpose,  and  the  village  well. 
Around  or  close  by  this  spaoe  are  the  sites  for  the  village  shops ;  small 
plots  are  also  set  apart  for  the  residence  of  the  headman  and  other  rural 
officials.  On  the  outskirts,  at  one  side,  an  area  is  reserved  for  the  huts 
of  the  menials  and  persons  of  low  caste. 

The  houses  in  one  of  these  villages  are  usually  built  of  sun-dried 
earthen  bricks,  wooden  beams,  rafters,  and  posts.  They  have  flat  roofs, 
and  are  plastered  inside  and  out  with  a  mixture  of  mud  and  crushed 
straw.    A  few  are  occasionally  made  of  more  substantial  materials,  such 
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as  kUn-bumt  brioks,  oement,  and  iron  girders.  Strict  rnles  have  to  be 
made  and  rigorously  enforced  to  ensure  sanitation  and  the  preservation 
of  the  public  health ;  thus  earth  can  only  be  taken  from  selected  spots, 
which  are  afterwards  used  as  tanks,  and  one  of  the  most  important  is 
that  which  directs  settlers  to  sink,  within  a  prescribed  period  and  from 
a  common  fund,  a  good  well  of  burnt  brick  for  drinking-water.  In 
order  to  prevent  persons  building  on  land  allotted  to  others,  or  in 
unauthorized  places,  and  to  stop  outsiders  squatting  in  villages,  heavy 
rents  can  be  levied  in  the  shape  of  fines,  and  it  is  sometimes  necessary 
to  impose  these  penalties  before  a  village  has  got  into  proper  working 
order. 

While  the  colonization  of  one  of  these  enormous  tracts  is  proceeding, 
arrangements  have  to  be  made  for  the  extra  police  and  the  criminal, 
civil,  and  revenue  courts,  which  become  necessary  owing  to  the  rapidly 
increasing  population,  and,  as  the  colony  develops,  it  is  at  length  found 
expedient  to  form  it  into  a  new  district,  with  a  full  staff  of  civil  and 
police  officers.  A  local  board  is  then  formed,  which  deals  with  the 
hospitals,  schools,  roads,  and  buildings,  and  a  great  deal  of  work  is  taken 
off  the  hands  of  the  colonization  officer,  who  can  thus  devote  himself 
entirely  to  the  final  settlement  of  the  colony. 

The  construction  of  a  new  canal  through  a  lai^e  stretch  of  waste 
land  results,  of  course,  in  a  great  development  of  agriculture  and  trade, 
besides  an  increase  in  the  population ;  consequently  one  of  the  first 
matters  to  be  considered  is  the  communications.  The  railway  and  the 
main  roads  have  to  be  ready  when  the  canal  is  opened,  so  that  the 
colonists  can  sell  their  surplus  produce  and  send  it  away.  As  the 
irrigation  is  extended,  feeder  lines  have  to  be  constructed  and  more 
rolling  stock  obtained.  Not  only  does  the  railway  department  have  to 
keep  its  eyes  open,  but  the  postal,  telegraph,  and  other  (government 
departments  also  have  to  advance  with  the  times. 

The  colonization  officer  is  consulted  by  one  and  all,  and  he  has  to  be 
ready  at  all  times  with  information  on  even  the  most  minute  details. 
It  will  thus  be  seen  that  the  duties  of  this  officer  are  exceedingly  heavy, 
and  the  post  can  only  be  filled  by  a  man  of  tact,  great  capability,  and 
immense  capacity  for  work. 

That  Government  does  not  demand  too  high  a  revenue  from  the 
colonists  is  distinctly  proved  by  the  fact  that  hordes  apply  for  grants 
and  have  to  be  refused.  I  may  mention  here  that  a  peasant  who  has 
good  land  in  a  colony  is  able  to  make  a  clear  profit  of  £30  per  annum 
per  square,  while  even  an  inferior  square  will  give  him  a  profit  of  £15  to 
£20  per  annum.  This  may  not  seem  a  very  fat  income  to  an  English- 
man ;  but  it  must  be  remembered  that  a  native  can  easily  support  him- 
self and  a  large  family  on  £12  a  year. 

In  conclusion,  I  have  to  say  that  the  extension  of  irrigation  has  con- 
ferred a  great  boon  on  the  people  of  the  Punjab.     Labour  is  always  to 
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be  obtained,  and  thoBe  traots  affected  by  drongbt  send  forth  their 
thonsandfi  to  work  in  the  oolonies  and  on  the  canal-irrigated  lands,  so 
that  famine  in  the  Puojab  is  almost  a  thing  of  the  past.  Owing  to  the 
fact  that  the  colonists  and  their  friends  and  relations  pass  to  and  fro 
between  the  various  parts  of  the  province  and  the  colonies,  the  people 
generally  have  more  interconrse  with  one  another,  and  are  becoming 
more  open-minded.  Factories  are  dow  quite  numerous,  and  trade 
generally  has  rapidly  improved,  while  the  money  circulation  is  much 
greater  than  heretofore,  and  I  think  I  may  truly  state  that  the  eyes 
of  the  masses  have  been  opened  to  the  great  benefits  they  are  receiving 
under  British  rule. 


NATURAL  MOUNDS  IN  CAPE  COLONY. 

By  EBNEST  H.  L.   SOHWARZ,  Frofeasor  of  Geology,  Rhodes  University 

Oollege,  Grahamstown. 

Thk  interesting  discussion  that  has  been  going  on  in  the  columns  of 
Science  with  reference  to  the  subject  of  Natural  Mounds  in  the  United 
States,  which  was  noted  in  the  Monthly  Becord  for  August,  has 
prompted  me  to  write  the  following  note  on  a  similar  occurrence  in  the 
coastal  districts  of  Cape  Colony.  It  has  long  been  a  subject  of  interest 
to  me,  and  I  have  several  times  tried  to  come  to  some  conclusion  in 
regard  to  their  origin,  but,  like  Mr.  Veatch,  have  not  been  able  to 
satisfy  myself  that  any  explanation  brings  us  nearer  the  solution  of 
the  problem.  The  theory  that  they  are  disintegrated  ant-hills,  favoured 
by  Prof.  Hilgard,  brings  in  the  least  amount  of  speculation,  for  ant-hills 
are  very  prevalent  all  over  South  Africa,  and  I  have  even  seen  them  on 
Mioham  common,  near  London,  distributed  over  the  surface  in  the  same 
manner  as  our  natural  mounds  occur  in  South  Africa.  Mr.  Purdue's 
objection  that  the  ant-hills  found  in  among  the  natural  mounds  are 
very  much  smaller  than  the  latter  is  not  of  such  weight  in  the  Cape 
Colony,  as  the  species  of  termites  that  formed  the  mounds — supposing 
for  the  moment  that  the  ant-hill  theory  holds  good — may  very  well 
have  been  the  same  as  that  which  builds  the  huge  ant-hills  in  Rhodesia, 
but  which  have  died  out  in  the  south  of  the  sub-continent.  The  bones 
of  the  eland  and  rhinoceros  in  the  sand-dunes  round  Cape  Agulhas 
show  that  these  animals,  now  confined  to  the  north  of  the  Orange  river, 
onoe  lived  in  the  country  of  the  natural  mounds,  and  as  it  is  probable 
that  climatic  change,  as  well  as  the  presence  of  the  white  man,  has 
exterminated  the  larger  animals  in  the  south,  so  it  is  not  unreasonable 
to  suppose  that  the  Bhodesian  termites  once  lived  in  the  south  also. 

In  the  colony  the  mounds  may  be  seen  in  any  sandy  ground  near 
the  coast,  covering  the  surface  with  bare  patches ;  but  the  want  of 
vegetation  is  due,  I  think,  not  to  the  nature  of  the  soil,  but  to  the 
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baking  of  the  surface,  after  it  has  been  wetted  by  the  rain,  by  the  intense 
heat  of  the  snn.  Where  a  wheel  has  gone  over  one  of  the  mounds  and 
broken  the  hard  crust,  bushes  spring  immediately.  In  cultivated  land 
the  farmers  aver  that  these  hillocks  are  more  productive  than  the  rest 
of  the  soil,  and  Mr.  Juritz,  senior  analyst  of  the  colony,  mentioned  in 
his  address  to  the  British  Association  in  Cape  Town,  that  a  levelling 
of  these  hillocks  results  in  an  increase  of  the  fertility  of  the  soil  all 
round. 

The  most  accessible  place  for  seeing  these  mounds  is  on  the  lower 
slopes  of  the  hills  of  Bokkeveld  and  Witteberg  beds  on  the  top  of  the 
Hex  river  pass,  on  the  main  line  to  Johannesburg ;  they  appear  as  red 
splotches  on  the  bush-covered  slopes.  The  elevation  here  is  only  a  few 
inches,  and  the  diameter  some  5  or  6  yards.  In  the  Malmesbury  district 
they  occur  on  the  flats  below  the  hiUs,  and  are  formed  of  light  yellow 
argillaceous  sand.  Here  they  have  usually  a  depression  in  the  centre, 
which  is  often  occupied  by  a  clump  of  arum  lilies,  although  the  sur- 
rounding country  is  far  too  dry  for  these  moisture-loving  plants  to  exist. 

After  seeing  these  Malmesbury  mounds  I  went  into  the  Ceres 
Karroo,  and  at  Hartnek's  kloof  found  an  actual  spring  bubbling  up 
from  sandy  ground,  and  round  each  of  the  eyes  there  was  a  perfect 
circle  of  grass,  raised  a  few  inches  above  the  general  surface.  I  after- 
wards saw  many  of  these  sand  fountains,  and  for  a  time  my  mind 
veered  round  to  an  aqueous  origin  for  the  hillocks. 

East  of  Worcester,  however,  near  the  station  Over  Hex,  there  is  a 
large  tract  of  country  under  the  Langebergen,  covered  by  a  fine  yellow 
alluvium,  not  unlike  loess  in  texture,  and  a  great  portion  of  this  is 
occupied  by  gigantic  hillocks  some  8  to  12  feet  high  and  some  10  yards 
in  diameter.  In  places  these  are  so  closely  packed  that  the  bases 
mutually  impinge ;  the  angle  of  slope  varies,  but  often  is  as  acute  as  in 
a  volcanic  cone.  There  are  many  good  sections  of  the  mounds  available 
along  the  railway  here)  and  in  the  road-cutting,  but  nowhere  is  there 
any  internal  structure  visible ;  the  whole  substance  of  the  hillock  is 
the  same  throughout,  and  consists  of  fine  argillaceous  sand  like  the 
surface  soil,  without  the  least  sign  of  vegetable  or  animal  remains 
included  in  it.  The  soil  becomes  so  hard  where  it  is  allowed  to  dry 
quickly  after  being  moistened,  that  square  blocks  can  be  dug  out  and 
sun-baked,  and  can  then  be  built  into  walls,  where  they  will  stand 
unprotected  for  many  years. 

In  the  red-sand  country  of  Bushmanland  the  mounds  also  occur, 
and  the  substance  of  the  hillock  is  more  argillaceous  than  that  of  the 
surface  soil ;  the  bushes  grow  closely  packed  together  on  these  spots, 
which  are  perfectly  circular,  although  the  rest  of  the  ground  is  sparsely 
covered  except  after  rain,  when  the  grass  grows.  I  never  noticed  our 
donkeys  feeding  on  these  clumps,  however,  although  the  luxuriance  of 
the  bush  ought  to  have  attracted  them. 
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Another  possibly  oonnected  phenomenon  is  that  of  the  small  patches 
of  poison  yeld  that  occur  in  among  the  ordinary  veld  with  apparently 
no  cause  for  the  nature  of  the  bush.  I  know  two  such  patches  in  the 
colony,  one  high  up  under  a  krantz  in  the  Nieuweveld,  and  the  other  in 
the  open  plains  north  of  Matjesfontein.  The  areas  are  a  few  acres  in 
extent,  but  there  is  no  demarkation  between  the  good  and  the  bad  veld; 
the  bush  is  the  same  in  both,  and  the  farmers  say  that  the  plants 
absorb  their  poisonous  properties  from  the  soil.  That  these  areas  are 
very  poisonous  I  had  ample  experience,  for  when  I  was  outspanned 
near  the  Matjesfontein  patch,  a  drove  of  slaughter-oxen  came  down 
from  Sutherland  and  wandered  into  the  poison  area,  and  three  or  four 
were  immediately  stretched  stiff  on  the  ground.  Similarly,  a  little 
blue  iris  that  grows  plentifully  throughout  the  country  in  some 
places,  Baviaan's  E^loof,  for  instance,  and  at  certain  times  of  the  year, 
becomes  very  poisonous  to  cattle,  while  at  other  places  it  is  apparently 
harmless. 

The  opposite  of  the  hillock  veld  is  the  Eommetje  *  veld,  where  the 
ground  is  honeycombed  with  little  shallow  depressions.  I  have  not 
seen  a  typical  spot,  but  on  the  flats  to  the  north-east  of  Fort  Beaufort 
there  is  a  fair  example  of  this  kind  of  surface.  The  ground  was  cut 
level  by  marine  denudation,  and  in  the  shelves  at  present  awash  with 
the  tide  there  is  a  layer  of  calcareous  sand,  which  becomes  hardened 
into  limestone  by  the  deposition  of  calcium  carbonate.  The  process  by 
which  this  is  brought  about  is  probably  that  the  sea-water,  containing 
a  certain  amount  of  lime  in  solution  by  reason  of  a  small  amount  of 
carbonic  gas  held  in  it  also,  becomes  left  behind  at  low  tide,  and  becomes 
warmed  by  the  heat  of  the  sun ;  when  this  happens,  the  carbonic  gas  is 
driven  off,  and  the  lime  is  thereby  precipitated,  and  goes  to  cement  the 
sand-grains  together.  The  limestone  forms  low  reefs  enclosing  shallow 
pools,  which  are  alive  with  shore-forms  of  marine  life.  It  seems 
probable^  then,  that  when  the  sea  retreats  from  off  such  a  shelf  the  hard 
rims  of  these  pools  will  persist,  and  afterwards,  when  they  become 
removed,  together  with  all  the  other  material  deposited  on  the  hard  rock 
when  it  was  awash,  the  lime  of  the  rims  will  sink  into  the  underlying 
surface  and  harden  it ;  the  flat  surface  will  be  thus  parcelled  out  into 
areas  within  which  the  rock  will  be  softer,  and  under  the  action  of 
denudation  will  become  covered  with  shallow  depressions.  The  true 
kommetje  veld,  however,  has  been  described  to  me  as  one  succession  of 
circular  hollows  in  similar  aggregation  to  that  of  the  hillock,  and  thus 
the  hillock  and  saucer  may  be  related  in  origin.  The  discussion  of 
depressions,  however,  includes  that  of  the  pans  in  South  Africa 
generally,  some  of  which  are  20  miles  in  diameter,  and  the  subject  is 
too  complicated  to  be  referred  to  in  this  note. 


*  Komme^e  =  saucer. 
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THE  GEOGRAPHICAL  CYCLE  IN  AN  ARID  CLIMATE.* 

By  Professor  W.  M.  DAVIS. 

The  geographical  cycle  is  a  name  for  a  loDg  period  of  time  in  which  an  uplifted 
land-mass  will,  if  no  disturbance  occurs,  be  worn  down  to  baselevel  by  the 
processes  of  erosion.  The  cycle  will  be  longer  In  a  region  of  resistant  rocks,  and 
shorter  in  a  region  of  weak  rocks.  During  its  passage  the  changes  from  the 
broad-featured  initial  forms  produced  by  uplift  and  deformation  are  followed  by 
the  more  varied  sequential  forms  due  to  the  active  processes  of  valley  erosion, 
and  these  in  turn  are  succeeded  by  the  monotonous  ultimate  forms  of  planation 
at  baselevel.  The  succession  of  forms  through  the  cycle  is  so  orderly  and 
systematic  in  many  respects  that  a  landscape  may  be  described  in  a  general  way 
in  terms  of  the  stage  of  the  cycle  that  it  has  reached :  thus  the  scheme  of  the 
cycle  is  of  practical  service  in  geographical'  observation*  The  essential  features 
of  this  Echeme  were  outlined  some  years  ago  Q*  Geographic  Methods  in  (Geologic 
Investigation,"  ^o^.  Oeogr,  Mag.  1,  1888,  11-26),  and  presented  in  more  detail 
at  the  International  Geographical  Congress  at  Berlin  in  1899  in  a  paper  published 
in  the  Geographical  Journal  for  that  year,  as  well  as  in  the  Comptes  Rendus  of 
the  Congress.  There  are,  however,  many  departures  from  the  simpler  conception 
of  the  scheme ;  some  of  these  were  discussed  in  a  paper  on  the  "  Complications 
of  the  Geographical  Cycle"  before  the  International  Geographic  CongreM  at 
Washington  in  1904,  and  published  in  its  Proceedings.  Not  only  the  forms 
of  lands  suffer  changes  during  the  progress  of  the  cycle;  the  distribution  of 
organic  forms  is  also  greatly  affected  by  the  slow  changes  of  land-form  through 
the  cycle  as  well  as  by  the  accompanying  normal  changes  of  climate  that  accom- 
pany the  degradation  of  a  mountainous  highland  to  a  featureless  lowland.  Biologists 
are  coming  to  take  more  and  more  account  of  the  changes  in  distribution  thus 
brought  about,  and  are  finding  thermn  the  solution  of  many  problems  of  peculiar 
interest. 

The  usual  conception  of  the  cycle  takes  account  of  the  action  of  the  ordinary 
or  normal  forces  of  erosion,  such  as  included  under  weather  and  streams.  The 
action  of  the  sea  waves  and  currents  on  the  shore-line  should  be  therewith  asso- 
ciated ;  the  fullest  statement  of  this  aspect  of  the  problem  is  to  be  found  in  the 
thesis  of  one  of  my  former  students.  Dr.  F.  P.  Gulliver,  on  "Shore-lioe  Topo- 
graphy "  {Proc.  Amer,  Acad.,  Boston^  84,  1899, 151-238).  But  besides  the  normal 
forces  of  degradation  there  are  two  groups  of  special  forces ;  the  one  is  characteristic 
of  a  cold  or  glacial  climate,  the  other  of  an  arid  or  doEert  climate.  The  first 
of  these  I  have  briefly  considered  in  an  article  on  "Glacial  Erosion  in  France, 
Switzerland,  and  Norway  "  (Proc.  Boston  Soc.  Nat.  Hist.,  29, 1900, 273-322).  The 
point  there  urged  is  that  we  must  not  only  study  the  forms  produced  by  glacial 
erosion,  but  that  we  must  arrange  these  forms  in  their  order  of  development,  and 
thus  distinguish  carefully  between  a  district  slightly  modified  by  glacial  erosion 
and  a  district  profoundly  modified  by  glacial  erosion,  as  we  do  between  a  district 
on  which  ordinary  erosion  has  just  begun  its  work  by  cutting  narrow  valleys,  and 
one  in  which  the  work  has  progressed  much  farther  and  brought  forth  a  maturely 
and  elaborately  carved  surface  of  hills  and  valleys. 

The  features  of  the  arid  cycle  are  more  fully  set  forth  in  an  essay  bearing  the 
same  title  as  this  paper,  and  published  in  the  (Chicago)  Journal  of  Oeology  (18, 
1905,  381-407).    Here  the  efifort  was  made  to  follow  the  changes  that  an  extensive 


*  Bead  at  the  Johannesburg  Sessior;,  Section  £,  Biitish  Association,  August  30, 1905. 
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desert  region  would  suffer  in  a  climate  so  dry  that  none  of  the  initial  depressions 
due  to  deformation  were  filled  with  overflowing  lakes,  that  most  of  the  streams 
formed  by  rainfall  on  the  uplands  would  wither  away  as  they  descend,  and  thus 
fail  to  imite  in  trunk  streams  on  the  lowlands,  and  hence  that  no  definite  relation 
would  be  established  with  the  normal  baselevel  of  the  ocean  surface,  such  as 
obtains  with  so  much  force  in  the  normal  cycle,  where  all  streams  reach  the  sea, 
and  hence  carve  valleys  whose  floors  are  graded  with  respect  to  sea-level  or  normal 
bageleveL  The  conditions  of  erosion  in  desert  regions  have  been  well  studied  by 
various  writers,  notably  by  Walther,  in  his  *  Gesetz  der  Wiistenbildung '  (Berlin, 
1900) ;  but  suggestions  of  the  greatest  value  in  the  present  connection  have  come 
from  the  writings  of  Passarge,  whose  work  on  'Die  Kalahari'  (Berlin,  1904) 
constitutes  a  very  important  contribution  to  desert  morphology,  and  whose  brief 
essay,  *'  Bnmpfflache  and  Inselberge "  (ZeiUchHft  deiU.  Qeol.  Qeselhch,,  56,  1904, 
Protokol,  193-209),  announces  a  principle  that  will,  I  believe,  gain  wide  recog- 
nition as  of  essential  importance  in  the  broader  considerations  connected  with  the 
evolution  of  desert  regions.    A  brief  outline  of  the  arid  cycle  is  here  presented. 

In  a  region  whose  aridity  is  determined  by  widespread  climatic  factors,  an 
uplift  of  the  Earth's  crust  may  initiate  a  land  surface  of  any  structure,  with  any 
form  and  any  height.  The  scanty  rainfall  will  form  streams  here  and  there  on 
the  highland  slopes,  but  they  will  not,  as  a  rule,  unite  in  trunk  streams  in  the 
lower  lands,  nor  will  they  form  overflowing  lakes  in  the  basins.  Each  basin  of 
deformation  will  therefore,  in  the  earliest  stage  of  the  cycle,  be  occupied  by  a 
number  of  centripetal  streams,  constituting  a  potential  but  not  an  actual  river 
system;  and  each  of  these  systems  will  be  independent  of  its  neighbours.  In 
strong  contrast  with  the  early  stage  of  the  normal  cycle,  when  large  trunk  rivers 
actively  entrench  their  valleys,  and  thus  increase  the  variety  of  relief  over  its 
measure  due  to  initial  deformation,  the  processes  of  the  arid  cycle  at  once  tend  to 
decrease  the  initial  relief  by  washing  the  waste  from  the  highlands,  and  building 
up  or  aggrading  the  basin  floors.  True,  the  highlands  will  be  locally  dissected, 
but  the  aggradation  of  the  basin  floors  will  constantly  tend  to  discourage  the 
centripetal  streams  from  cutting  deeper  in  their  lower  courses.  As  time  passes» 
adjacent  basins  may  become  confluent,  not  indeed  by  the  establishment  of  a  trunk 
river  from  one  to  the  other,  but  by  the  development  of  a  slope  on  which  the  waste 
may  be  washed — when  rain  happens  to  fall  there — from  one  basin  to  the  next. 
This  may  take  place  in  two  ways :  The  higher  basin  may  be  aggraded  to  such  a 
height  that  its  accumulating  waste  will  rise  to  the  level  of  the  lowest  point  on 
the  basin  rim,  when  overwash  and  invasion  of  the  lower  basin  will  xesult ;  or  the 
walls  of  the  lower  basin  may  be  retrogressively  eroded  so  as  to  drain  or  capture 
waste  from  the  higher  basin.  Thus  two  previously  independent  drainage  systems 
merge  or  coalesce  into  a  single  system ;  and  as  changes  of  this  kind  increase  in 
number,  the  youthful  stage  of  the  cycle  may  be  regarded  as  passing  into  the 
mature  stage.  As  maturity  advances,  there  will  be  an  increasing  coalescence  of 
drainage  systems,  and  an  increasing  regard  for  the  control  of  the  central  desert 
baselevel,  determined  by  the  slowly  aggrading  and  rlBing  floor  of  the  largest  and 
lowest  basin  to  which  the  other  basins  have  become  tributary.  When  maturity 
is  so  far  advanced  that  the  initial  highlands  of  deformation  are  greatly  dissected 
and  degraded,  we  may  picture  the  region  as  consisting  of  three  kinds  of  surfaces ; 
first,  a  central  plain  of  aggradation  with  fine-textured  waste  towards  its  centre, 
but  with  coarser-textured  waste  around  its  margin ;  second,  degraded,  rock-floored 
plains  veneered  with  irregular  patches  of  gravels  and  sands,  and  graded  so  as  to 
slope  gently  to  the  central  aggraded  plain;  and  third,  residual  mountains  and 
hills  composed  chiefly  of  those  rocks  which  best  resist  arid  erosion.    It  is  thus 
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seen  that,  if  the  terminology  here  suggested  isjadopted,  the  maturity  of  the  desert 
cycle  is  the  time  of  the  greatest  coalescence  or  integration  of  drainage,  with  which 
is  associated  a  relatively  small  measure  of  relief;  and  thus  the  maturity  of  the 
desert  cycle  is  unlike  that  of  the  normal  cycle^  in  which  maturity  is  not  only 
the  time  of  the  fullest  development  of  drainage  processes^  but  also  the  time  of  the 
greatest  measure  and  greatest  variety  of  relief. 

Thus  far  nothing  is  said  of  the  action  of  the  winds.  In  the  normal  cyde  the 
winds  are  of  little  importance,  because  the  plant-oover  defends  the  surface  of  the 
ground  from  their  action.  In  the  desert  cycle  the  winds  are  of  great  importance, 
because  the  vegetation  is  so  scanty  that  the  winds  sweep  the  ground  freely,  and  thus 
become  important  agents  of  erosion  and  transportation.  While  the  relief  is  yet 
strong,  as  in  youth,  the  winds  are  not  dominant,  for  then  the  occasional  nuns  have 
strong  sbpes  to  act  upon,  and  make  up  for  their  prevailing  absence  by  their  occa- 
sional enel^y.  But  when  maturity  is  reached,  and  great  expanses  of  waste  plains 
and  rock  plains  have  been  developed,  the  winds  may  become  dominant  agents 
of  erodion.  It  must  here  be  remembered  that  the  winds  do  not  depend  on  the  slope 
of  the  land  surface  for  their  acceleration ;  tbey  are  impelled  to  move  by  barometric, 
not  by  topographic,  gradients ;  and  barometric  gradients  may  be  dependent  either 
on  those  wide  differences  of  temperature  that  are  determined  by  the  spheroidal  form 
of  the  Earth,  or  by  those  local  and  vertical  differences  of  temperature  which  are 
instituted  particularly  on  plains,  and  which  result  in  violent  whirlwinds  and  dust- 
storms.  Furthermore,  Jthe  winds  are  not  systematically  divided,  like  rivers,  into 
branch  and  trunk  streams,  with  steeper  headwaters  and  gentler  lower  slopes.  The 
winds  are  relatively  unorganized  ;  a  light  breeze  may  be  succeeded  by  a  sweeping 
samum ;  and,  far  from  acting  only  in  the  direction  of  local  slopes,  the  stronger  winds 
may  sweep  sand  along  a  level  surface  and  even  up  a  surface  of  significant  grade. 
Indeed,  the  whirlwinds  that  occur  so  commonly  on  desert  plains  may  raise  dust  far 
aloft,  and  give  it  over  to  the  higher  currents,  which  may  then  carry  it  outside  of 
the  desert  region  from  which  it  was  gathered,  and  strew  it  over  neighbouring  moister 
lands,  or  let  it  fall  into  the  ocean.  Finally,  the  winds  have,  in  virtue  of  their 
unorganized  manner  of  flow,  no  baselevel  with  respect  to  which  their  work  is 
carried  on ;  and  in  this  respect  a  wind-swept  desert  resembles  in  a  certain  degree 
the  bed  of  a  river  or  of  a  glacier.  The  whole  desert  region  is,  indeed,  the  bed  of 
the  winds ;  and  hence  they  may  sweep  out  a  basin  here,  where  the  rocks  disinte- 
grate into  a  fine-textured  waste,  or  build  up  a  mound  there,  where  sands  are  supplied 
in  excess  of  their  removal.  There  can,  therefore,  be  little  question  that  the  winds 
will  thus  in  the  later  maturity  of  the  cycle  greatly  disturb  the  integration  of  the 
drainage  system  previously  established. 

If  the  imagination  be  now  given  free  play,  and  the  duration  of  the  undisturbed 
cycle  be  sufficiently  prolonged,  a  new  order  of  changes  must  be  recognized.  The 
long-continued  removal  or  exportation  of  dust  by  whirlwinds  and  the  upper  wind 
currents  must  result  in  the  very  gradual  degradation  of  the  desert  surface ;  and  as 
the  degradation  goes  on,  there  must  be  a  progressive  decrease  in  the  area  of  the 
central  waste-covered  plain,  and  a  corresponding  increase  in  the  area  of  the  sur- 
rounding rock-floored  plain ;  and  if  time  endures  long  enough,  the  whole  surface 
must  thus  be  worn  lower  and  lower,  until  practically  all  the  central  acciunulation 
of  waste  in  the  largest  and  deepest  of  the  original  basins  is  exported ;  then  a 
surface  of  bare  rock,  here  and  there  veneered  with  a  thin  cover  of  waste,  will  every- 
where prevail.  The  rock  desert  will  even  then  continue  to  be  worn  lower  and 
lower  by  the  unceasing  exportation  of  its  dust ;  and  there  appears  to  be  no  reason 
why  it  should  not — in  a  large  continental  desert  area— be  eventually  worn  below 
sea-level. 
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The  form  that  the  rock  desert  will  assume  after  the  wiods  have  come  to  be  the 
dominant  agents  of  erosion  and  transportation  is  an  interesting  subject  for 
inquiry.  When  it  is  remembered  that  the  winds  have  no  baselevel  with  respect  to 
which  their  action  is  regulated,  it  might  at  first  be  inferred  that  they  would  in 
time  excavate  deep  hollows  wherever  the  rocks  weathered  into  sand  or  dust.  This 
curious  condition  of  increasing  relief  with  advancing  old  age  is  truly  expectable  in 
absolutely  rainless  deserts ;  but,  as  Passarge  has  pointed  out,  there  is  good  reason 
for  thinking  that,  in  ordinary  deserts,  where  rain  occasionally  falls  in  suf&cient 
quantities  to  produce  floods,  the  winds  can  never  become  so  strongly  dominant  as 
to  produce  a  very  uneven  rock  floor.  Wherever  a  shallow  basin  is  initiated  by  the 
sweeping  winds,  the  uext  rain  will  spread  a  sheet  of  sand  and  gravel  over  the  floor 
of  the  depression,  and  thus  very  effectually  retard  or  prevent  the  further  deepening 
of  the  basin.  As  these  accidents  happen  with  advancing  old  age,  the  integration 
of  drainage  that  characterized  maturity  will  be  seriously  interfered  with,  and  many 
small  and  independent  drainage  systems,  indefinite  and  variable  as  to  their 
borders,  will  be  established,  thus  recalling  something  of  the  conditions  of  youth. 
Nevertheless,  the  region  will  still  be  a  plain,  except  for  the  scattered  residual 
monadnocks,  or  "  island-mountains,"  [as  the  Ctermans  call  them,  even  when  the 
surface  is  worn  down  so  low  as  to  lie  beneath  the  bottom  of  the  deepest  original 
basin,  and  hence  to  have  a  rock  floor  throughout,  hidden  only  by  the  relatively 
thin  veneers  of  gravel  and  sand  that  are  spread  here  and  there  by  the  sheet-floods. 
It  is  important  to  add  that  the  rock  plain  thus  formed  has  no  definite  relation  to 
baselevel,  and  thus  differs  essentially  from  the  narrow  plains  of  marine  erosion, 
and  from  the  broader  peneplains  of  normal  subagrial  erosion,  already  familiar  to 
geographers  and  geologists. 

A  geographical  discussion  so  manifestly  speculative  as  this  one  has  intentionally 
been  can  have  practical  value  only  when  the  result  of  the  speculations  is  shown  to 
correspond  to  actual  phenomena.  It  is  the  peculiar  merit  of  Passarge's  work  that 
he  has  given  good  reasons  for  thinking  that  the  broad  rock  plains  of  the  Kalahari 
and  certiun  other  deserts,  here  and  there  floored  over  with  thin  sheets  of  gravelly 
waste,  have  actually  been  produced  by  such  processes  as  are  here  sketched.  But  if 
this  be  true,  and  if  the  later  stages  of  the  arid  cycle  are  thus  actually  verified  in  the 
South  Afncan  deserts,  there  is  ground  for  thinking  that  the  other  stages  of  the  arid 
cycle  will  in  due  time  be  confirmed  by  the  features  of  deserts  in  other  parts  of  the 
world.  The  deserts  of  the  world  may  then,  as  the  more  favoured  parts  of  the 
world  can  already,  be  described  in  terms  of  a  series  of  forms  developed  in  orderly 
sequence  during  the  progress  of  their  appropriate  cycle  of  geographical  development, 
and  a  valuable  addition  will  thus  be  made  to  systematic  geography. 
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ASIA. 

Eastern  Asia. 

•  The  Far  East.'    By  Archibald  Little.    Oxford :  Clarendon  Press.     1905. 

Ih  this  volume,  which  forms  one  of  the  series  of  'The  Regions  of  the  World, 
Mr.  Little  has  treated  of  the  whole  of  the  Chinese  Empire,  with  its  dependencies 
past  and  present,  extending  as  far  west  as  Chinese  Turkestan,  and  also  of  Korea 
and  J^MUL  His  intimate  and  long  acquaintance  with  China,  and  the  special 
knowledge  which  he  possesses  of  the  Yangtse  basin,  lend  an  interest  to  the  book 
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whioh  more  than  compensates  for  any  of  the  disqualifications  for  the  task  which, 
in  his  prefftce,  he  assigns  to  a  writer  so  far  from  a  literary  centre  as  he  finds 
himself  in  Sze  Chuen. 

Naturally  enough,  the  country  and  provinces  with  which  he  is  more  intimately 
acquainted  are  more  fully  discussed  than  those  which  he  knows  only  through 
hooks  or  as  an  occasional  visitor.  The  chapter  on  Japan,  which  hears  signs  of 
having  heen  written  before  the  outbreak  of  the  late  war,  is  consequently  very 
short  compared  with  those  assigned  to  China,  and  greater  fulness  of  treatment  is 
found  in  the  portion  of  the  volume  assigned  to  the  Yangtse  basin  than  in  those 
which  consider  the  other  portions  of  China  and  her  dependencies. 

Without  in  any  way  disparaging  the  rest  of  the  work,  the  most  attractive 
chapters  are  those  wMch  relate  to  Se  Chuen  and  Shan  Tung.  In  Se  Chuen 
Mr.  Little  has  made  his  home,  and  he  writes  of  it  with  almost  the  affection  of  a 
native.  In  Shan  Tung  the  attention  devoted  to  the  province  by  the  late  Baron 
von  Richthofen  has  allowed  Mr.  Little  to  consider  the  geographical  and  geological 
features  of  the  province  in  an  exhaustive  manner,  which  is  fully  warranted  by  the 
interest  attaching  to  the  province  through  the  development  which  it  is  gaining  by 
German  energy. 

It  is  more  especially  to  the  geography  and  geology  of  the  Far  East  that 
Mr.  Little  devotes  himself  throughout,  but  incidental  allusions  to  the  industries 
and  habits  of  the  peoples,  their  history,  commerce,  and  peculiarities,  together  with 
the  author's  theories  on  various  vexed  questions,  such  as  the  descent  of  the  Chinese, 
etc.,  relieve  what  might  otherwise  be,  perhaps,  a  heavy  volume. 

The  author  divides  China  into  the  Yellow  river,  Yangtse,  and  Canton  river 
basins  and  the  intermediate  provinces  (viz.  Che  Eiang  and  Fu  Kien),  which  have 
independent  water  systems.  The  dependendes,  which  he  speaks  of  as  deliberately 
acquired  by  China  with  a  view  to  their  forming  buffer  states  (p.  12),  are  Man- 
churia, Mongolis,  Turkestan,  Tibet,  Indo-China,  Korea,  and  Siam.  The  chapter 
on  Japan  includes  Formosa,  but  the  Luchu  islands  have  not  received  any  notice. 

Baron  von  Bichthofen's  '  China '  forms  the  base  on  which  Mr.  Little^  has  built 
up  his  descriptions  of  the  orography  or  geology  of  China ;  and  for  those  parts  of 
South  China  which  are  not  described  in  Bichthofen's  great  book,  the  author  has 
apparently  relied  upon  Mr.  EingsmilL  No  reference  is  made  to  the  more  recent 
theories  regarding  the  mountain  systems  of  China,  which  would  appear  to  be  con- 
tinuations or  prolongations  of  those  in  North-East  Asia,  having  an  almost  uniform 
direction  of  east-north-east  and  west-south-west,  a  direction  which  is  scarcely  in- 
terrupted by  the  chains  thrown  transversely  across  them.  Thus,  Prince  Kropotkin 
writes :  ''  Instead  of  the  mountains  running  west  to  east,  or  east-south-east,  under 
the  names  of  Tsin-ling-shan,  Minshan,  etc.,  which  were  formerly  traced  in  the 
south  of  the  Hoang-ho,  we  have  here  the  terrace-like  slopes,  marked  by  three 
escarpments,  running  due  north-east  to  south-west,  by  which  the  Tibet  plateau 
descends  towards  the  plains  of  China.*'  This  direction  of  the  mountains  appears 
to  continue  as  far  west  as  Eobdo,  and  to  be  found  not  only  in  the  mountains 
in  South-East  China  to  which  Bichthofen  gave  the  name  of  Nan  Shan,  but  also  to 
obtain  throughout  Hunan  to  the  south-west  of  China.  Dr.  E.  Tiessen,  in  his 
'  China  das  Heich  der  XYIII.  Provinzen,'  adopts  the  same  theory  of  plateaux,  escarp- 
ments and  the  north-east  to  south-west  direction  of  mountain  ranges,  as  Prince 
Kropotkin,  and  it  would  appear  from  his  book  that  von  Bichthofen  himself  held 
the  same  opinion  in  the  latter  years  of  his  life. 

One  of  the  most  interesting  chapters  in  *  The  Far  East '  is  that  which  tells  of 
the  engineering  feat  by  which  in  the  third  century  B.C.,  the  plain  of  Chengtu  was 
converted  from  a  field  of  boulders  into  agricultural  land  irrigated  throughout  its 
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whole  extent,  2800  square  miles,  and  capable  at  the  present  day,  thanks  to  the 
constant  attention  given  to  the  maintenance  and  improvement  of  the  works,  of  sup- 
porting the  densest  population  to  be  found  in  Cbina.  The  marvellous  crops  pro- 
duced— according  to  Mr.  Little,  there  are  five  crops  in  the  year — are  the  more 
surprising  in  that  sunshine  is  so  rare  that,  according  to  a  local  proverb,  **  the  dogs 
bark  when  the  sun  shines." 

The  maps  liberally  interspersed  throughout  the  book  cannot  be  said  to  be  all 
of  the  same  merit.  Some  are  excellent,  but  that  on  Mongolia  not  only  does  not 
embrace  the  whole  of  the  country  reviewed  in  the  articles,  but  adopts  a  diiforent 
system  of  transliteration  of  the  names  of  places  to  that  followed  by  the  writer. 
There  is  no  good  map  of  Manchuria ;  and  the  interesting  meteorological  charts  on 
pp.  156, 157  lose  half  their  value  through  the  blurred  type  of  the  letterpress. 

In  a  volume  of  so  large  a  scope  it  is  impossible  that  there  should  not  be  some 
errors  and  occasional  contradictions.  For  instance,  the  population  of  China  proper 
is  estimated  at  380  and  at  300  millions  in  different  parts  of  the  book,  and  there  is  a 
carious  statement  that  the  population  has  nearly  doubled  during  the  last  century, 
though  Prof.  E.  H.  Parker's  tables  shov7  that  the  population  in  1842  was  17 
millions  in  excess  of  that  in  1902,  which  he  estimated  at  407  millions.  The  prices  of 
ginseng,  wild  and  cultivated,  are  incorrectly  given.  It  is,  of  course,  the  wild  gin- 
seng which  is  the  more  valuable,  but  in  any  case  the  prices  quoted  are  too  high. 
Again,  Eowloon  was  not  leased  but  ceded  to  Great  Britain  in  1860,  when  the  lease 
previously  granted  to  (Sir)  Henry  Parkes  by  the  Governor-General  of  the  Kwang 
provinces  was  cancelled.  On  the  rendition  of  lli  to  China,  the  country  was  not 
restored  intact.  The  western  portion,  over  4000  square  miles,  remained  in  the  hands 
of  Bussia.  In  the  description  of  Formosa,  it  is  necessary  to  warn  the  reader  that 
the  Taiwan  mentioned  as  2^  miles  from  An-ping  is  the  old  city  of  Tai-wan-fu  now 
known  as  Tai-nan,  and  not  the  Tai-wan  which  figures  in  the  map. 

But  these  and  other  errors  which  occur  are  minor  blemishes.  Throughoat  the 
book  there  is  great  evidence  of  care  and  attention.  The  description  of  the  ancient 
routes  through  Central  Asia,  and  of  the  lines  of  approach  to  Yunnan  from  Burmah 
and  Tonquin  are  chapters  which  especially  illustrate  this.  If  exception  is  to  be 
taken  to  the  book,  it  is  rather  on  the  score  of  the  lack  of  information  regarding  the 
mineral  products  of  China,  and  especially  of  that  of  gold  in  the  west,  regarding 
which  so  little  has  ever  been  made  public.  But  those  who  are  interested  in  China 
can  hardly  fail  to  find  much  in  this  volume  which  will  add  to  their  stock  of  in- 
formation and  stimulate  them  to  further  inquiry. 

W.  B.  C. 

Eastern  Palestine. 

*  The  Jordan  Valley  and  Petra.*  By  W.  Libbey,  sc.d.,  Professor  of  Phys.  Geography, 
Princetown,  and  F.  E.  Hoskins,  n.i).,  Syrian  Mission,  Beirut.  2  vols.  159  Illus- 
Urations.     New  York  and  London  :  Putnam's  Sons.     1905. 

A  pleasant  but  somewhat  lengthy  account  of  a  holiday  ride  down  the  Jordan 
valley  (east  bank)  to  Karak,  Tafileh,  and  Petra,  and  of  the  return  to  Jerusalem 
round  the  south  end  of  the  Dead  sea.  The  authors  describe  in  an  interesting 
manner  the  chain  of  trans- Jordanic  ruins  which  they  passed  from  Geraea  to 
Petra,  but  with  imperfect  knowledge  of  their  archasological  character.  The  dis- 
tinctions between  Greek,  Grscco-Aramean,  snd  Graeco-Bomau  remains  are  more 
definite  than  they  appear  to  he  aware  of.  The  structure  and  relief  of  the  Ghor  is 
treated  with  more  science,  but  naturally  in  a  summary  manner,  since  the  authors 
had  no  opportimity  for  detailed  study.  The  theory  which  the  authors  formed  as 
to  the  genena  of  the  actual  landscape  of  the  rift  must  remain  unproven  until 
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more  evidence  is  adduced  in  its  support  than  is  given  in  these  volumes.  In  these 
matters,  as  in  some  others  with  which  they  deal,  the  authors  hardly  show  enough 
knowledge  of  what  has  been  already  done  and  written.  The  long  and  elaborate 
preparation  which  they  describe  themselves  as  having  made  for  a  short  journey 
over  fiurly  well-known  routes  seems  to  have  disposed  them  to  magnify  both  their 
novelty  and  their  dangers.  The  slopes  of  Bashan,  Ammon  and  Moab,  immediately 
east  of  Jordan,  are  far  from  a  terra  incognita,  and  Petra  is  a  resort  of  tourists. 
Even  the  northern  part  of  the  Darb  al-Haj  has  been  very  often  traversed  and 
described,  both  before  and  since  Doughty*s  classic  account  of  it.  The  illustrations 
are  good.  The  photographs  of  Petra  are  a  fine  set,  and  others  show  very  well  the 
superficial  features  of  the  eroded  formations  in  Arabia  Petrflsa.  On  the  whole, 
however,  it  must  be  sidd  that  the  book  is  disappointing.  As  a  contribution  to 
geographical  science,  it  is  hardly  what  one  expects  from  Prof.  Libbey's  hand ; 
while  the  eminence  of  one  of  its  authors,  and  the  scientific  claim  implied  in  many 
passages  of  it,  preclude  it  from  being  regarded  as  a  mere  tourist's  journal.  The 
authors  fail  to  make  the  measure  of  their  own  interest  in  their  achievement  the 
measure  also  of  the  reader's,  and  would  have  been  better  advised  had  they  refrained 
from  offering  for  public  consumption  much  that  no  doubt  interests  their  personal 
friends.  The  two  volumes  might  easily  have  been  compressed  into  one,  and  with 
advantage. 

D.  G.  H. 

POLAR  REGIONS. 

Amtabctio  Exploration. 

*  The  Voyage  of  the  DUoovery*    By  Captain  Robert  F.  Soott,  iun.,  o.v.o.    Two  vols. 

Smith,  Elder  &  Ck).    1905. 

The  voyage  of  the  Discovery  I  Never  was  a  ship  better  named.  Most  im- 
portant discoveries  have  been  made  from  her  during  the  last  three  years  in  all 
branches  of  science,  as  a  perusal  of  this  most  interesting  work  will  prove.  No 
polar  expedition  has  ever  been  better  equipped  for  exploration  amidst  ice.  None 
has  ever  been  better  commanded,  nor  has  any  polar  chief  ever  had  so  efficient  a 
scientific  staff,  or  a  better  set  of  officers  and  men  under  him.  To  quote  a  phrase 
used  by  Captain  Scott  at  the  Albert  Hall  lecture,  where  seven  or  eight  thousand 
people  listened  to  him :  "  It  was  not  a  one-man's  expedition,  but  one  and  all ;  *' 
for  each  one  of  them  worked  as  if  the  success  of  the  expedition  depended  on 
himself  alone,  and  these  united  efforts  produced  an  harmonious  whole,  so  admirably 
described  in  these  volumes.  They  are  dedicated  to  ''Sir  Clements  Markham, 
K.03.,  F.B.S.,  the  &ther  of  the  expedition,  and  its  most  constant  friend."  Having 
been  behind  the  scenes,  I  can  quite  confirm  a  remark  of  Sir  (George  Gt>ldie,  that 
but  for  Sir  Clements  Markham  there  would  have  been  no  Antarctic  Expedition. 
Sir  W.  Huggins,  the  President  of  the  Boyal  Society,  and  the  secretaries,  more 
especially  Sir  A.  Btlcker,  gave  every  assistance  on  scientific  quesUons.  I  presume 
the  instructions  on  those  points  emanated  from  the  Boyal  Society,  and  I  feel 
certain  that  that  Society  is  as  thoroughly  satisfied  with  the  results  in  its  wide  field 
as  the  Boyal  Geographical  Society  is  of  the  work  more  especially  its  own.  The 
travelling  details  were  most  admirably  carried  out.  I  can  only  regret,  as  I  am 
sure  every  one  of  the  Discovery's  officers  will  also  regret,  that  Sir  Leopold  McClintock, 
the  father  of  modem  polar  travelling,  to  whom  we  owe  several  thousands  of  miles 
of  Arctic  sledge-travelling,  which  has  contributed  so  materially  to  our  knowledge 
of  the  ooast-line  of  the  Arctic  Regions,  could  not,  owing  to  failing  eyesight  at  eighty- 
four  years  of  age,  undertake  this  review,  and  as  the  next  senior  alive  of  the 
explorers  of  1850-65,  the  duty  has  devolved  on  me.    There  are  still  five  or  six  of 
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ui  surviTing  from  the  1850-51  ozpeditioD,  bnt  it  is  even  more  extraordinary  that 
in  tbftt  eminent  traveller,  and  one  of  the  leaders  of  science,  Sir  Joseph  Hooker, 
G.as.!.,  F.B^  there  is  still  a  survivor  of  Sir  James  Ross's  wonderful  Antarctic 
Expedition,  1839-43.  As  far  as  the  sea  part  of  it  was  concerned,  it  was  far  fuller 
of  hairbreadth  escapes  than  even  the  Discovery  met  with  at  sea ;  but  I  doubt 
if  the  members  of  any  expedition  ever  had  more  providential  escapes  on  shore  and 
over  glaciers  and  crevasses  than  our  latest  explorers  had  when  sledging.  It  was 
said  of  Sir  James  Ross  that  he  was  nerveless,  and  I  think  the  same  may  be  said 
of  his  successors,  judging  from  Evans's  cool  expression  when  rescued  from  a  most 
perilous  position,  12  feet  down  a  crevasse  into  which  he  and  Captain  Scott  had 
&]len :  "  Well,  I'm  blowed ! "  (vol.  8,  pp.  283,  284). 

It  has  been  truly  said  that  England  was  made  by  its  adventurers,  who  as  a 
rule  have  lacked  the  wherewithal ;  but  our  merchant  princes  have  always  been 
munificent  in  finding  it,  and  in  fitting  the  adventurers  out  in  a  good  cause.  Wolsten- 
holme  sound  and  Cape  Dudley  Digges,  Jones's  sound,  Lancaster  sound,  Smith 
sound,  and  other  names  at  the  head  of  Baffin's  bay,  are  those  of  eminent  London 
merchants  of  the  seventeenth  century.  Mr.  Booth  at  a  later  date,  in  1830,  fitted 
out  the  Victory  imder  Captain  (afterwards  Sir  John)  Ross,  at  a  cost  of  £17,000. 
His  name  was  given  to  the  peninsula  of  Boothia,  at  the  bottom  of  Prince  Regent 
inlet,  and  for  the  results  of  that  expedition  he  was  made  a  baronet.  The  north 
magnetic  pole  was  discovered  by  .Captain  (afterwards  Sir  James)  Ross  in  the 
Vietory^B  voyage,  nephew,  and  second  in  command  to  Sir  John  Ross.  In  1840 
he  also  approximately  fixed  the  position  of  the  south  magnetic  pole.  Grinnel 
Land  was  named  afte^  a  dtizen  of  the  United  States,  who  equipped,  at  his  own 
cost,  a  small  expedition  to  assist  in  the  search  for  Franklin.  In  recent  times  we 
have  Newnes,  Harmsworth,  and  others  fitting  out  exploring  expeditions,  and  the 
Discovery  is  no  exception.  Mr.  Longstaff  gave  £25,000  towards  the  Discovery 
food,  and  as  Captain  Scott  justly  observes,  *'  When  the  Discovery  sailed,  it  was  to 
act  on  a  concerted  plan  between  expeditions  of  various  nationalities.  It  Lb  certain 
that  Great  Britain  would  not  have  been  represented  in  this  exploring  efibrt  had  it 
not  been  for  Mr.  Longstaff's  munificent  gift.  But  whilst  our  countrymen  com- 
placently reflect  that  the  British  tradition  for  exploration  has  been  maintained, 
thej  appear  entirely  to  have  forgotten  the  man  who  made  it  possible."  He  also 
gave  £6000  towards  fitting  out  the  relief  ship  Morning  in  the  following  year,  as 
did  also  Mr.  Edgar  Speyer.  The  fund  collected  by  subscription  eventually  rose  to 
the  amount  required,  and  with  £92,000  in  hand,  the  financial  question  was  settled, 
and  the  work  of  equipment  proceeded  with.  Never  was  money  better  spent,  never 
was  a  better  result  obtained,  and  never  was  there  a  more  readable  account  of  work 
performed  than  is  given  in  these  volumes.  Every  efifort  was  made  to  obtain,  not 
only  the  fittest  men  for  the  work,  but,  as  far  as  was  possible,  those  who  would 
agree  with  one  another — a  very  important  point.  They  lived,  as  Scott  mentions, 
in  the  greatest  harmony  for  three  years.  These  efibrts  were  successful  I  saw 
much  of  the  members  of  the  Discovery  Expedition  when  they  were  heing  fSted  after 
their  return.  The  only  difierence  of  opinion  I  heard  was  as  to  whether  the  emperor 
penguin  or  the  smaller  species  were  the  best  eating,  and  very  fortunate  it  was  that 
penguins  and  seals  were  so  plentiful  as  to  neutralize  some  of  the  preserved  pro- 
visions that  were  more  than  suspected  of  being  the  cause  of  attacks  of  ecurvy  which 
ocourred.  We  will  briefly  pass  over  the  fitting  out,  except  to  mention  that  their 
Majesties  the  King  and  Queen  honoured  the  Discovery  at  Cowes  with  a  visit  just 
before  suling  on  their  glorious  mission,  which,  it  is  almost  unnecessary  to  say,  was 
highly  appreciated. 

After  a  long  voyage  to  New  Zealand,  they  arrived  at  Port  Lyttelton,  November 
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29, 1901,  named  after  the  late  lord  of  that  name,  who  took  great  interest  in  found- 
ing the  Church  of  England  settlement  of  Canterbury,  New  Zealand.  Their  recep- 
tion was  of  the  warmest,  from  the  inhabitants  in  general  and  particularly  from  the 
merchants,  who  supplied  the  expedition  with  many  useful  articles  gratuitously. 
Subsequently  the  New  Zealand  Oovemment  granted  £1000  for  the  relief  ship. 

-  Before  following  them  on  their  perilous  voyage,  I  will  take  the  opportunity  of 
stating  the  very  great  advantage  this  expedition  had  over  those  of  my  day. 
This  advantage  was  the  comparative  youthfulness  of  the  leader  and  of  those 
under  him.  It  was  the  belief  of  all  of  us^  then  the  rising  generation  of  1850,  that 
polar  exploration  was  essentially  the  work  of  young  men  in  full  possession  of  their 
physical  powers,  with,  of  course,  a  fair  amount  of  knowledge  of  various  sciences. 
The  leader  should  not  be  above  forty  years  of  age,  and  thirty-five  would,  as  a  rule, 
be  better,  except  in  a  very  few  exceptional  cases.  To  that  doctrine  1  have  always 
adhered,  and  it  was  carried  out  most  strictly  by  Sir  C.  Markham,  who  had  also 
always  been  of  the  same  opinion.  In  the  earlier  Arctic  voyages,  1818  to  1840,  all 
the  leaders  were  young — Parry,  Franklin,  both  lieutenants,  Richardson,  a  young 
surgeon  R.N.,  and  Back,  a  mate.  They  were  all  about  thirty  when  selected  for 
commands,  and  those  under  them  were,  of  course,  younger.  The  traditions  of  the 
value  of  youth,  derived  from  the  great  war,  had  not  departed  from  the  Admiralty 
of  that  day,  as  it  bad  a  quarter  of  a  century  later,  when  only  captains,  and 
generally  senior  ones,  were  appointed  to  these  commands.  Even  Franklin  had 
forgotten  it  when  the  First  Lord  of  the  Admiralty  objected  to  his  sixty  years  of 
age,  stating  he  was  only  fifty-nine.  One  of  the  last  things  we  learn  is  the  know- 
ledge that  we  are  growing  old  physically.  There  was  much  truth  in  our  old  ice- 
quartermaster's  observation  in  1850  respecting  the  United  States  expedition  under 
Lieut.  De  Haven  and  his  youthful  officers,  *' There  they  goes;  they  knows 
nothing,  and  fears  nothing.'*  The  latter  quality  of  fearing  nothing  is  of  more  value 
in  icy  exploration  than  the  caution  derived  from  experience  of  a  long-past  date. 
The  most  experienced  whaling  captain  cannot  foresee  the  rapid  changes  in  ice- 
movements.  So  inexperience  is  not  as  heavily  handicapped  in  the  ice  as  elsewhere. 
The  power  of  instant  decision  is  what  is  required.  In  further  support  of  my 
belief  as  to  youth.  Sir  William  Hewitt  told  me  that  Sir  W.  Meuds,  flag-captain  to 
Admiral  Sir  Edmund  Lyons  during  the  Crimean  war,  said  to  him,  *^  We  old  heads 
can  plan,  but  it  is  for  you  young  men  to  execute." 

In  a  brief  article  such  as  this  must  necessarily  be,  the  passage  firom  New 
Zealand,  which  was  left  on  Christmas  Eve,  1901,  to  the  great  Antarctic  continent 
may  be  briefly  summarized  in  the  heading  to  chapter  iv.,  vol.  1 — 

"  In  fog  and  heavy  weather. 

Through  'wildering  sleet  and  snow, 
We  fought  the  ioe  together 
On  a  track  where  no  ships  go." 

Anon. 

January  4  the  Antarctic  circle  was  crossed,  and  the  first  of  the  pack  seen — 
through  which  the  explorers  forced  their  way  with  varying  success,  as  usual  in 
pack-ice,  where  perseverance  is  generally  rewarded,  and  they  emerged  from  it  on 
its  southward  side  (see  plate,  p.  131)  on  January  8,  and  at  10.30  p.m.  the  first 
sight  of  the  Antarctic  continent  was  enjoyed.  So  clear  was  the  weather  that  the 
peaks  of  the  Admiralty  range  were  visible  at  100  geographical  miles.  The  first 
sight  of  penguins  and  seals  in  the  pack,  and  the  first  essay  in  eating  them,  caused 
some  excitement.  Little  then  did  they  anticipate  how  greatly  they  would  be  in- 
debted to  the  same  food  in  the  time  to  come.    "  The  Albatross  and  various  oceanic 
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petrels"  were  replaced  by  the  *'  blue-grey  "  Bouthern  fulmar,  tbe  Antarctic  petrel, 
**  the  pugnacious  skua  gull,"  and  the  ''  small  snowy  petrel.**  At  Gape  Adare,  where 
Sir  George  Newnes's  expedition,  of  which  Mr.  Bemacchi  was  a  member,  wintered, 
the  DtBoovery  made  a  brief  stay,  and  the  explorers  landed.  A  thousand  feet  above 
them  was  the  grave  of  the  only  member  of  that  expedition  who  died — Mr.  Hanson, 
the  naturalist.  "So  there  rest  the  remains  of  the  only  human  being  who  has 
fonnd  burial  on  this  great  southern  continent,  and  above  his  body  still  stands  in 
teaching  memorial  a  plain  wooden  cross."  The  explorers  here  commenced  their 
real  work,  which  left  them  little  leisure  during  the  remainder  of  their  Antarctic 
stay.  Most  interestiog  is  the  account  of  their  passage  to  the  termination  to  the 
east  of  the  '*  Great  Ice  Barrier.**  The  account  of  its  first  being  sighted  and  of  its 
being  seen  from  above  in  the  balloon  is  most  exciting  (vol.  1,  p.  163).  There  is  a 
charm  in  being  **  the  first  that  ever  burst  into  that  silent  sea,*'  but  a  still  greater  ex- 
citement in  being  the  first  civilized  being  that  ever  stood  on  any  shore.  Read !  and 
I  am  sure  there  will  be  but  few  dissentient  to  the  fact  that  those  moments  far  more 
than  repaid  them  for  all  their  toils  past,  present,  and  future ;  and  hero  again  we  are 
indebted  to  poetry  for  a  brief  but  excellent  description — 

"  She  skirts  the  icy  margin  of  the  main. 
And  where,  unchanging  from  tbe  first  of  time. 
Snow  swells  on  snow  amazing  to  the  sky. 
And  icy  mountains  high  on  icy  mountains  piled 
Seem  to  the  shivering  sailor  from  afar, 
Shapeless  and  white,  an  atmosphere  of  cloud.'* 

Thomson.     Heading,  chap.  v.  p.  163. 

From  this  date,  January  21,  a  most  exciting  and  interesting  period  was  passed 
skirting  along  this  "  Ice  Barrier  **  till  getting  into  winter  quarters,  February  9. 
More  especially  the  ascent  in  the  balloon  from  the  summit  of  the  ice  barrier  is  a 
most  interesting  event.  The  best  idea  of  it  will  be  gained  from  the  plate  at  p.  198. 
To  Sir  Joseph  Hooker  the  expedition  was  indebted  for  the  idea  of  the  balloon,  and 
special  fands  had  to  be  raised  for  it^  as  it  was  not  in  the  original  programme. 
The  experience  gained  justified  the  expense;  the  allowance  of  gas,  500  cubic  feet, 
was  given  to  it,  but  it  required  another  100  feet  in  that  climate  to  inflate  the 
baUoon  properly.  The  temperature  is  not  given.  It  was  probably  15°  to  20° 
below  freezing-point  of  Fahrenheit.  Captain  Scott  is  the  first  Antarctic  aeronaut, 
and  Mr.  Shackleton  the  second.  The  latter  took  photographs  of  the  ice  from  the 
height  to  which  the  balloon  raised  him. 

The  winter  quarters  were  only  a  few  miles  distant  from  Mou  s  Erebus  and 
Terror,  the  former  being,  as  in  Boss's  time,  sixty-five  years  previou  ,ly,  in  an  active 
state,  and  from  its  summit,  14,000  feet  above  the  sea,  a  correct  idea  of  the  prevail- 
ing wind  at  that  height  was  obtained  by  watching  the  smoke  issuing  from  the 
crater.  Had  an  eruption  like  that  of  Vesuvius  occurred,  future  New  Zealanders 
might  puzzle  as  to  the  remains  found  imder  the  ashes  and  lava.  As  it  happened, 
the  winter  quarters  were  in  a  very  good  position  for  the  various  duties  of  the 
expedition — scientific  or  travelling,  etc.  From  the  hardships  of  the  autumn 
travelling  and  various  mishaps  the  one  want  of  the  expedition — experience — was 
supplied,  in  the  case  of  Vince,  alas !  by  the  loss  of  one  precious  life ;  nor  could  the 
body  be  discovered  after  a  very  active  search  (vol.  1,  p.  233).  Fortunately,  they 
were  enabled  to  lay  in  a  good  supply  of  seal  and  penguins  to  diversify  their  diet 
during  the  long  winter  of  128  days  without  seeing  the  sun.  The  sunsets  in  the 
autumn  of  the  departing  sun,  and  its  twilight  after  its  departure,  were  equally 
gbrious.    Their  various  methods  of  passing  the  time,  and  the  rapidity  with  which 
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it  passed,  judging  from  my  own  experience  of  three  Arctic  winters,  made  tbeir 
Antarctic  winter  seem  to  explorers  a  period  which  will  be  regarded  by  them 
hereafter  "  as  halcyon  days."  This  will  always  be  the  case  when  there  is  no  lack 
of  diversified  occnpation,  and  a  keen  enthusiasm  in  preparing  for  the  work  of  the 
spring. 

A  very  interesting  portion  of  this  book  is  devoted  to  the  account  of  the  sledge- 
travelling  operations,  which  were  of  a  different  nature  from  those  of  the  naval 
ArcUc  expeditions.  The  only  land  we  travelled  over  was  Melville  island,  which 
was  at  first  harder  work  than  any  ice-travelling,  owing  to  the  quantity  of  ground 
bare  of  snow  over  which  sledges  could  not  be  dragged.  They  had  to  be  unloaded, 
and  portages  made,  as  Scott  had  to  do  when  his  dogs  broke  down ;  but,  as  know- 
ledge is  power,  the  week  of  crossing  Melville  island  was  reduced  to  2^  days  on  the 
return  by  the  fortunate  discovery  of  a  ravine  and  a  route  with  very  little  ground 
clear  of  snow.  Scott,  in  a  similar  way,  profited  by  Armitage's  experience  of  a 
27-day  route,  which  Scott  reduced  to  6.  There  can  never  be  any  comparison  of 
the  work  done  by  various  expeditions  under  very  different  circumstances,  and  "  to 
make  marching  records/'  as  Scott  observes,  is  not  our  work.  I  very  much  doubt, 
however,  if  Scott's  marches,  with  his  small  means,  will  ever  be  beaten.  His 
southern  journey  is  a  splendid  example  of  what  can  be  done  by  three  officers,  one 
of  whom  broke  down  from  scurvy  on  the  return  journey  when  three  weeks  from 
the  ship.  Captain  Scott  and  Dr.  Wilson,  the  other  two  members  of  the  party,  were 
also  suffering  from  that  debilitating  complaint  to  a  lesser  extent,  and  when  nearing 
the  ship,  Scott  observes,  "  on  every  side  we  have  suggestions  of  home.  That  it  is 
none  too  soon  is  evident.  We  are  as  neariy  spent  as  three  persons  can  well  be." 
They  were  93  days  away,  and  did  %0  statute  miles ;  and  I  have  no  hesitation  in 
saving  that  had  the  party  consisted  of  six  men  and  no  dogs,  it  would  have 
achieved  far  greater  results.  If  others  do  not  concur  with  me,  all  will  agree  in  the 
wind-up  of  chaps,  i.  and  ii.«  vol.  8.  **  If  we  had  not  achieved  such  great  results  as 
at  one  time  we  had  hoped  for,  we  knew  at  least  we  had  striven  and  endured 
with  all  our  might,"  and  the  same  might  be  said  of  each  and  every  one  in  the 
Discovery.  Each  and  all  realized  (as  Farragut  said  of  his  second  in  command  in 
one  of  his  battles)  the  spirit  of  one  of  Gollingwood's  best  sayings,  "  not  to  be  afraid 
of  doing  too  much.  Those  who  are  seldom  do  as  much  as  they  ought.**  In  the 
second  travelling  season  Scott  was  away  59  days  at  a  time,  9  being  spent  in  their 
tents,  confined  by  blizzards  and  snowstorms,  and  the  distance  acccomplished  was 
725  miles,  an  average  of  14*5  each  marching  day  at  an  altitude  of  9000  feet,  the 
highest  ever  attained  in  Polar  Regions.  In  this  journey  thoy  had  several  hair- 
breadth and  p'  -evidential  escapes.  Captain  Scott  remarks  that,  "  Taking  the  81 
days  of  absence  )n  sledging,  I  found  that  Evans,  Lashly  [his  two  companions],  and 
I  had  covered  1098  miles,  at  an  average  of  15*4  per  day  [statute  miles],  or  13*6 
geographical  miles. 

In  this  journey  the  party  had,  as  already  mentioned,  some  wonderful  escapes, 
accounts  of  which  would  be  too  long  to  give  here.  In  one,  however,  when  tramp- 
ing along  merrily,  Scott  and  Evans  stepped  on  nothing  and  disappeared  from 
Lashly^s  view  down  a  crevasse.  Fortunately,  they  were  rescued  from  this  peril. 
When  Scott  got  to  the  surface,  Lashly  said,  *'  Thank  God  I  "  and  when  Evans  was 
rescued,  he  sidd,  "Well,  I'm  blowed!"  "the  first  sign  of  astonishment  he  had 
shown.'^  But  astonishment  was  afterwards  expressed,  "  Well,  sir,  what  about  that 
snow  bridge  ? ''  **  If  so  and  so  had  tot  happened,  where  should  we  be  now  ? " 
'*  My  word,  but  it  was  a  close  call  1 "  This  miraculous  escape  did  not  appear  to 
have  affected  their  nerves. 

The  two  volumes  are  a  mine  of  wealth  to  future  Hentjs,  Steveosons,  and  other 
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writers  for  boys.  Captun  Scott  may  well  wind  up  the  travelling  results  in  the 
fdlowing  words :  **  We  may  claim,  therefore,  to  have  accomplished  a  creditable  "  [far 
too  mild  an  expression]  "journey  under  the  hardest  conditions  on  record,**  and  he 
adds  the  hope  that  his  future  wanderings  will  never  again  lead  him  to  the  summit 
of  Victoria  Land  *'  [at  a  height  of  9000  feet].  It  is  curious  that  the  skeleton  of  a 
seal  was  found  5000  feet  above  sea-level,  and  another  was  found  lower  down.  It  is 
also  worthy  of  remark  that  the  Antarctic  seal  and  the  penguin  feel  in  much  greater 
security  on  the  ice  than  in  the  water,  and  consequently  there  was  no  difficulty  in 
killing  them.  In  the  Arctic  Regions  the  reverse  is  the  case.  A  seal  on  the  ice  is 
quite  on  the  alert,  for  there  he  is  at  the  mercy  of  the  prowling  bear  if  surprised, 
while  in  the  water  he  is  secure  from  the  bear  or  any  sea  monster.  It  requires  very 
skilful  hunting  to  catch  him  asleep  on  the  floe  in  the  Arctic  seas. 

Captain  Scott,  on  his  return,  found  the  sledging  resources  of  the  ship  had  been 
utilized  to  the  fullest  extent,  "  and  parties  had  been  constautly  going,  ever  adding 
■omething  to  the  knowledge  of  our  surroundings,'*  mostly  for  scientific  purposes. 
Lieut.  Armitage  occupied  52  days,  and,  at  great  risk  and  danger,  was  the  first  to 
ascend  to  the  central  plateau  to  a  height  of  9000  feet  above  the  sea.  The  party 
were  37  days  on  the  outward  trip  to  ascend  this  height,  but  only  15  returning. 
One  accident  occurred  to  Armitage,  who  reports,  **  We  descended  the  upper  fall  with 
ease,  and  while  crossing  the  smooth  ice  at  their  feet  ...  I  suddenly  became 
conscious  I  was  taking  a  dive ;  then  I  felt  a  violent  blow  on  my  right  side,  and  all 
the  breath  seemed  to  be  shaken  out  of  my  body.  Instinctively  I  thrust  out  my 
knees  and  elbows,  and  then  I  saw  I  was  some  little  way  down  a  crevasse.  It  was 
about  4  feet  wide  where  I  was,  but  broadened  out  to  the  right  and  left  of  me ; 
below  it  widened  into  a  huge  fathomless  cavern.  Skeltonsang  out  that  my  harness 
had  held,  and  threw  down  the  alpine  rope  with  a  bowline  in  it.  I  slipped  this 
over  my  shoulders,  and  was  hauled  up  with  a  series  of  jerks  and  landed  on  the 
surfjEUse,  feeling  rather  as  though  I  had  been  cut  in  two,  with  not  a  gasp  left  in  me. 
I  was  let  down  about  12  feet.'*  This  was  almost  as  marvellous  an  escape  as  that 
already  mentioned  of  Captain  Scott  and  Evans.  The  result  of  this  journey  was 
very  useful  to  Captain  Scott  in  his  western  journey  on  the  upper  plateau  next 
year,  when  he  also  attained  9000  feet  above  sea-level ;  it  enabled  him,  by  trying 
a  different  route,  to  reach  the  point  of  starting  for  his  plateau  27  days  to  66. 
These  western  journeys  proved,  as  far  as  they  went,  that  the  upper  plateau  of 
Victoria  Land  was  a  fairly  level  plateau  9000  feet  above  the  sea.  There  were  other 
comparatively  long  journeys.  Lieut.  Boyds  and  Mr.  Bernacchi  made  a  journey  of 
260j  miles  over  the  continuation  to  the  south  of  the  "  Icy  Barrier,"  which  occupied 
30  days,  and  proved  the  ice  over  which  he  travelled  was  a  plain,  as  did  Captain 
Scott  in  his  southern  journey.  Mr.  Bernacchi  on  this  journey  made  a  valuable 
series  of  magnetic  observations.  Lieut.  Barne  also  did  very  excellent  work 
during  the  exploration,  in  laying  out  a  dep6t  for  Captain  Scott's  long  journey,  and, 
with  Lieut.  Mulock,  did  valuable  work  in  surveying  the  coast  up  to  80^  S.  lat., 
encountering  many  difficulties. 

The  table  on  the  chart  shows  the  extent  and  duration  of  travelling  done  by  each 
pArty.  Those  of  the  scientific  department  were  more  for  scientific  researches  into 
the  structure  of  the  land  glaciers,  etc.,  than  for  geographical  discovery. 

Some  of  the  remarks  of  the  men  are  amusing.  Lashly  observed,  on  seeing 
mud  at  the  foot  of  a  glacier,  '^  What  a  splendid  place  for  growing  spuds  1 " 

Amongst  other  curiosities,  Dr.  Wilson  found  '^calcareous  growth  in  seals' 
hearts,  and  concluded  they  suffered  from  gout.*'  The  Primus  cooking  apparatus  was 
a  great  improvement  on  ours,  enabling  them  to  have  hot  lunches,  instead  of  cold, 
as  we  had,  and  their  afternoon  marches  were  the  longest.    Experience  taught  us  six 
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hours  before  lunch  and  four  after  it  were  the  best.  The  sledgeometer  was  a  great 
check  on  OTerrating  distances  so  common  in  Arctic  travelling.  These  Tolumes  are 
not  only  instrucUTe,  but  most  interesting,  which  is  not  the  case  with  all  works  of 
traveL 

Scott  obsenres,  "  On  the  whole  the  displays  of  the  Aurora  Australis  hare  been 
disappointing.  We  had  expected  them  to  be  more  brilliant.''  In  returning  from 
the  Arctic  Unions,  the  dbplays  of  the  Aurora  Borealis  were  much  finer  when  cross- 
ing the  Atlantic  in  lat.  60''  to  56^  N.,  and  were  much  more  brilliant  than  at  our 
winter  quarters  in  lat.  74^  N.  The  finest  one  I  ever  saw  was  at  the  mouth 
of  the  Humber,  our  first  anchorage  in  returning  in  September,  1851.  I  forget  the 
exact  date.  There  it  was,  a  circle  of  rose-coloured  light,  and  two  columns.  In 
London  it  was  so  vivid  the  fire-engines  were  on  the  move  while  it  lasted  during 
the  night. 

With  more  time  and  space,  there  are  other  points  which  might  be  touched  on. 
It  is  evident  some  of  the  food  was  not  as  satisfactory  as  it  ought  to  have  been,  as  is 
shown  by  one  of  the  witticisms  of  a  nigger  minstrel,  who,  in  reply  to  '^  Which  is  the 
quickest  way  to  clear  the  lower  deck  of  the  Discovery  f  "  said,  "  You  take  and 
open  a  tin  of ^'s  Brussels  sprouts." 

The  condition  of  food  bought  in  New  Zealand,  etc.,  was  more  satisfactory  than 
some  of  that  brought  from  England.  The  food  of  travelling  parties,  and  the 
semi-starvation  and  scurvy  in  them,  appear  to  require  scientific  investigatioD. 

There  cannot  be  a  better  wind-up  to  this  article  than  by  calling  attention  to 
the  admirable  work  of  the  relief  ship  Mcmingy  under  her  very  able  commander 
Colbeck. 

R.  Vbset  Hamilton. 

ANTHROPOGEOGRAPHY  AND  HISTORICAL  GEOGRAPHY. 

HouTES  AND  Social  Ttpbs. 

*  Lea  Grandes  Boutes  des  Peuples,  Essai  de  Geographie  Sooiale.  Comment  la  route 
or^  le  type  sooiaL'  By  Edmond  Demolins.  2  vols,  (i  Les  Routes  de  TAntiquite ; 
IL  Les  Routes  du  Monde  Modeme).    Paris :  Firmin  Didot.    1903. 

These  two  interesting  and  suggestive  volumes  are  devoted  to  an  exposition  of 
a  remarkable  theory,  **  La  cause  premise  et  decisive  de  la  diversity  des  peuples 
et  de  la  diversity  des  races,  c'est  la  route  que  les  peuples  ont  suivie.  CTest  la 
route  qui  cr^  la  race  et  qui  cr^  le  type  sociaL"  The  routes  followed  by  the 
great  races  of  mankind,  in  the  author's  view,  have  acted  like  powerful  alembics, 
transforming  human  nature  with  the  same  inevitableness  as  certain  metals  are 
transformed  by  chemical  agency.  Insensibly,  unavoidably,  the  routes  of  the 
steppes,  of  the  tundras,  of  the  savannas,  of  the  tropical  forests,  have  worked  out 
the  types  of  Tartar-Mongol,  of  Lapp-Esquimaux,  of  Bed  Skin,  of  Indian,  or  of 
Negro  humanity.  Everywhere  the  route,  the  line  of  march  followed  in  racial 
migration,  has  imprinted  upon  mankind  its  own  mark,  with  fatal  and  rigorous 
exactitude.  The  diversity  of  these  routes  alone  explains  the  diversity  of  Western 
nations  and  what  is  conmionly  called  the  distinctions  of  national  genius.  If  the 
routes  change,  the  nation  changes,  the  race  alters :  everywhere  the  same  routes 
reproduce  the  same  social  types,  and  impose  on  those  who  follow  them  the  same 
essential  characteristics.  From  this  conception,  M.  Demolins  believes,  geography 
and  history  acquire  fresh  value :  the  former  now  begins  to  explain  the  nature  and 
social  functions  of  the  various  great  routes,  and  consequently  the  origin  of  the 
various  great  races  of  mankind ;  the  latter  rises  to  the  position  of  the  highest  and 
most  exact  philosophy,  showing  us  how  natural  conditions  are  fulfilled  in  time. 
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Easeatially,  the  present  study  is  an  essay  in  social  science  viewed  from  a 
nnmber  of  historical  and  geographical  standpoints,  and  it  is  to  social  science 
journals  that  its  proper  discussion  must  be  referred.  But  it  may  be  said,  that  even 
if  we  think  the  author  prone  at  times  to  bend  facts  of  history  and  geography  to 
his  purpose,  and  even  if  we  regard  his  theory  as  fisdling  to  explain  a  very  large  part 
of  the  field  which  he  surveys,  yet  in  these  volumes  we  must  recognize  material 
and  treatment  of  a  highly  stimulating  character,  not  least  suggestive  where  one 
most  strongly  disagrees  with  the  conclusions . 

G.  R.  B. 

Travels  of  Rabbi  Benjamin. 

*  Die  Reisebesohreibangea  des  R.  Benjaoiin  ron  Toledo  von  Dr.  L.  Grilnhut  and 
MarkuB  N.  Adler.'    Jerusalem  (Frankfurt  a.  M.)  :  1003. 

Tills  edition  of  the  great  Jewish  traveller  of  the  twelfth  century,  comprising 
the  Hebrew  text,  with  notes  (Part  L  pp.  1-161),  a  German  version  of  the  revised 
original  (Part  ii.  pp.  1-96),  an  introduction  of  twenty-four  pages,  and  two  sketch- 
maps  (L  of  Syria  and  Palestine ;  ii.  of  the  '*  lands  of  exile,"  viz.  Mesopotamia  and 
Western  Persia),  both  of  somewhat  inadequate  character,  claims  to  have  been 
prepared  from  a  fresh  examination  of  three  manuscripts  of  the  thirteenth  and 
fourteenth  centuries,  and  to  be  no  mere  reissue  of  Asher.  This  claim  appears 
well  substantiated:  Dr.  Grtlnhut  and  his  colleague  have  certainly  produced  a 
conscientious  and  serviceable  work,  especially  in  its  critical  parts;  their  com- 
mentary on  the  subject-matter  is  of  slenderer  character,  and  cannot  pretend  for 
a  moment  to  supersede  Asher's,  or  to  give  us  more  than  a  certain  number  of 
addenda  and  corrigenda  to  the  edition  of  1840-1.  Even  here,  however,  the 
student  will  find  some  useful  hints,  especially  for  the  identification  of  personal 
and  place-names  in  the  narrative.  In  the  Introduction  an  account  is  given  of 
some  of  the  chief  manuscripts  and  editions ;  various  criticisms  of  Rabbi  Benjamin, 
especially  those  coming  from  R.  Jacob  Saphir,  are  considered  and  refuted;  and 
particular  attention  is  given  to  the  questions  of  the  date,  purpose,  and  exact 
course,  of  Benjamin^s  journey.  The  number  of  missprints,  omissions,  and  other 
matters  corrected  by  errata  and  additamenta,  is  unfortunately  large  (Part  IL 
ppu  97-99),  and  the  index  is,  still  more  unfortunately,  small,  even  to  the 
vanishing  point. 

C.  R.  B. 
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lUBOPS. 

The  Island  of  Ictis.— Mr.  Clement  Reid,  of  the  Geological  Surrey,  lately  read 
a  paper  before  the  Society  of  Antiquaries  on  the  subject  of  the  island  of  Ictis  (or 
Mictis),  referred  to  by  Timseus,  Diodorus  Sicnlus,  and  Pliny  in  connection  with 
the  ancient  tin  trade  with  Britain^  the  identification  of  which,  in  a  way  that 
would  harmonize  with  the  statements  of  the  writers  in  question,  has  always 
been  a  matter  of  some  difficulty.  The  paper  has  been  printed  in  Archsaologia 
(vol.  59,  1905),  and  also  issued  separately  as  a  reprint.  Mr.  Reid  approaches  the 
question  with  unusual  qualifications  for  its  solution,  as  much  depends  on  a  correct 
knowledge  of  the  physical  changes  which  have  taken  place  on  the  south  coast  of 
Great  Britain  since  the  beginning  of  our  era.  An  obvious  interpretation  is  that 
which  identifies  Ictis  with  Yectis,  the  name  of  the  Isle  of  Wight  in  Roman  times. 
But  in  this  case  the  difficulty  has  been  to  explain  the  statement  by  Diodorus 
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Siculus  ih*t  the  tin  was  carried  in  waggons  from  the  mainland  to  the  island 
by  a  passage  whioh  was  dry  at  ebb-tide,  though  covered  at  the  flood.  This 
historian  considers  this  a  general  characteristic  of  the  islands  between  Europe 
and  Britain,  but  while  this  would  seem  to  be  an  incorrect  generalization,  Mr. 
Beid  thinks  that  the  author  was  quite  right  as  r^ards  the  only  island  on  the  trade 
route  described,  which  in  his  view  really  was  the  Isle  of  Wight.  He  points  out 
that  the  strata  east  of  Yarmouth  form  a  basin  or  syncline,  at  the  bottom  of 
which  lies  the  Bembridge  limestone,  a  rock  which  can  form  extensive  pavement- 
like ledges  on  the  foreshore.  The  basin  is  now  incomplete,  having  been  cut 
away  in  the  west  by  the  Solent;  but  it  was  evidently  once  continuous,  and  if 
the  geological  map  be  completed  so  as  to  show  the  state  of  things  at  a  time 
when  the  limestone  still  rose  to  sea-level  throughout,  it  is  found  that  the  loop 
of  rocky  ledges  must  have  reached  the  mainland  coast  of  2000  years  ago,  this 
having  since  receded  a  considerable  distance  through  the  action  of  the  sea.  A 
sketch-map  is  given  showing  the  probable  contours  of  the  coast  about  100 
B.O.,  with  the  band  of  hard  limestone  connecting  the  island  with  the  mainland 
and  forming  a  causeway  such  as  is  hinted  at  by  Diodoius  Siculus.  Everywhere  else 
the  bottom  would  be  soft  day  or  loose  sand,  making  it  impossible  to  take  carts 
across  even  were  the  water  shoal  enough.  To  meet  the  objection  that  the 
ancient  valley  of  the  Solent  (which  in  late  Pliocene  times  had  as  headstreams 
the  modern  Frome  and  Avon)  must  have  isolated  the  Isle  of  Wight  long  before 
Bom  an  times,  Mr.  Reid  points  out  that  after  the  inroads  of  the  sea  first  cut  oflf 
the  headstreams  of  this  river  system,  a  divide  would  gradually  be  formed  towards 
the  east  across  the  modern  Solent,  and  that  its  position  would  be  determined  by 
the  same  belt  of  hard  limestone  which,  after  the  level  of  the  valleys  had  been 
further  lowered,  became  the  causeway  used  in  the  tin  trade. 

The  Soottiih  Peat  Mosses. — An  interesting  study  of  some  of  the  Scottish 
peat  mosses  has  been  carried  out  by  Mr.  F.  J.  Lewis,  of  Liverpool  University, 
who  is  already  known  to  readers  of  the  Jowmal  for  his  researches  on  the  botanical 
geography  of  the  north  of  England  (vol.  28,  p.  313;  vol  84,  p.  267).  The  results 
of  the  first  part  of  his  work,  which  was  concerned  with  the  mosses  of  the  southern 
uplands  of  Scotland,  have  been  described  by  Mr.  Lewis  in  the  Transactions  of  the 
Boycd  Society  of  Edinburgh  (vol.  41,  part  iii.,  1905).  The  special  value  of  the 
investigation  lies  in  the  care  bestowed  on  the  elucidation  of  the  sttccession  of  plant 
remains  in  the  mosses,  a  knowledge  of  which  is  more  likely  to  throw  light  on 
problems  of  geological  history  than  the  mere  record  of  plants  occurring  over  wide 
areas.  The  data  were  obtained  both  by  borings  and  sections,  the  former  made 
^th  a  2^inch  clay  auger  with  rods  to  bore  to  20  feet ;  the  latter  generally  in  the 
form  of  a  pit  varying  in  length  from  8  to  16  feet,  according  to  the  depth  to  be 
reached  (16  to  17  feet  in  some  cases).  The  areas  eramined  in  1904  were :  (1)  The 
upland  mosses  between  the  Merrick  and  Kells  ranges  in  Kirkcudbright  and  Ayr ; 
(2)  upland  mosses  in  the  Tweedsmuir  district  in  Selkirk ;  (3)  hilltop  peat  of  the 
Moorfoot  hills  in  Peebles  and  Edinburgh ;  (4)  lowland  mosses  in  Wigton ; 
(5)  buried  peat  in  the  Earn  valley  ;  (6)  mosses  resting  on  the  25-feet  raised  beach 
of  the  south  coast.  The  sections  obtained  in  each  of  these  are  described  in  detail, 
the  general  conclusions  being  as  follows.  The  peat  in  all  the  districts  shows 
a  definite  stratification  of  plant-remains,  indicating  a  swing  from  woodland  to 
heath  and  moss,  and  again  to  woodland.  Such  alternations  cannot  have  been  due, 
in  the  hill  districts  under  discussion,  to  mere  changes  in  drainage  caused  by  the 
throwing  up  of  a  clay  or  sand  bank  (suggested  by  Dr.  Gunnar  Andersson  as  the 
determining  factor  in  the  case  of  areas  in  Sweden),  but  seem  the  result  of  climatic 
changes  extending  over  wide  areas.    The  sections  shown  by  the  Merrick  and  Kells 
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mosfles,  and  by  those  in  the  Tweedsmuir  district,  are  in  very  oloee  agreement. 
They  occur  above  and  upon  the  moraines  of  the  local  ice-sheets  and  glaciers  of  the 
southern  uplands  (belonging  to  the  "  third  "  epoch  of  glaciation),  and  must  there- 
fore be  of  later  date ;  while  the  presence  at  their  base  of  woodland  (Betula,  etc., 
found  at  the  base  of  all  the  Scottish  mosses  examined)  suggests  that  they  did  not 
originate  until  a  temperate  climate  had  replaced  the  glacial  conditions.  A  retnm 
to  colder  oonditious,  severe  enough  to  cause  considerable  glaciation  in  the  high- 
lands,  is  indicated  in  both  districts  by  a  bed  of  Arctic  plants  (Empetrum  with 
Salix  herbacea  and  reticulata).  This  would  seem  to  represent  the  **  fourth  "  glacial 
period — that  of  the  mountain  valley  glaciers,  when  the  snow-line  stood  at  2500  feet. 
Higher  up  again  there  is  a  well-defined  woodland  bed,  defined  by  Pinus  sylvestris 
in  the  one  district,  and  by  Betula  alba  in  the  other,  but  this  dies  out  upwards, 
apparently  indicating  a  return  to  colder  and  wetter  conditions,  marked  by  the 
growth  of  Sphagnum — the  typical  plant  in  the  bulk  of  the  sections.  In  the 
Moorfoot  hills  there  are  widespread  forest  beds,  and  no  decidedly  Arctic  vegetation, 
though  a  colder  period  may  be  indicated  by  a  zone  of  Empetrum  with  Arctosta^ 
phylos.  The  lowland  mosses  of  Wigtonshire  occupy  large  badly  drained  hollows 
in  the  till,  and  seem  the  only  ones  in  which  peat  is  forming  at  the  present  day. 
Lastly,  the  mosses  lying  on  the  25-feet  raised  beaches  contain  no  Arctic  plants*, 
but  their  vegetation  agrees  generally  with  that  in  the  upper  layers  of  the  older 
mosses  inland. 

Boman  Itineraries  in  France. — An  article  by  M.  A.  Blarquez  on  the 

"  Boman  Roads  in  France  "appears  in  the  Comptes  Bendus  of  the  National  Congress 
of  French  Geographical  Societies  (Session  XXIV.,  1903  :  Rouen,  1904).  The 
writer  shows  how  the  length  of  the  Roman  mile  differed  in  different  parts  of  the 
empire.  The  following  itinerary  from  Reims  to  Metz  by  way  of  Verdun  is  first 
cited : — 

"A  Durocorturo  Divodurum — 
Usque 
Basilia    ... 
Axnenna... 
Virodunum 
Fines 

Ibliodurum 
Divodurum 

Now  the  actual  distances  from  Durocorturum  (Reims)  to  Axuenna  (Aisne)  is  55 
kilom. ;  thence  to  Virodunum  (Verdun),  42  kilom. ;  thence  to  Divodurum  (Metz)  58 ; 
altogether  155  kilom.  If,  then,  we  divide  the  respective  numbers  of  kilometres  by 
the  corresponding  numbers  in  the  above  itinerary,  the  result  in  all  cases  closely 
approximates  to  2500  metres,  or  1*55  English  miles,  which  gives  us  the  length  of 
the  Boman  mile.  The  next  itinerary  cited  is  from  Reims  to  Metz  by  way  of 
Tnllum  (Toul)  :— 

"Usque 
Fanum  Minervsa 
Ariola 

Gatarigas     . . . 
Tullum 
Soarpona     . . . 
Divodurum... 

The  site  of  Fanum  Minervse  is,  in  the  author's  opinion,  a  hill  2  kilom.  to  the 
north  of  Dampierre-du-Temple.     Ariola  the  author  would  not  place  at  Vroil,  but 
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•ot  ftf  from  it  in  tbe  enviroDS  of  the  Yiere  river.  From  this  second  table, 
to<\  bj  a  process  similar  to  the  above,  the  Boman  mile  again  works  out  at  2500 
or  1*65  English  mile.  In  other  itineraries,  however,  the  mile  is  found  to  be 
1666  metres  (5466  feet)  long.  The  following  are  the  conclusions  at  which 
IW  aailhor  arrives :  (1)  Some  Roman  roads  in  the  itinerary  have  for  unit  of  measure- 
ttwat  a  league  of  2500  metres ;  (2)  in  others  the  distance  is  expressed  in  miles  of 
Itfi^  BMtTMi  the  mile  and  a  half  in  such  cases  corresponding  to  the  league ;  (3) 
iImm  are  roads  the  distances  on  which  are  expressed  sometimes  in  miles,  some- 
li««s  in  leagues ;  (4)  there  are  roads  the  distances  on  which  are  measured  some- 
lte««  by  leagues  of  2222  metres  (the  Italian  mile  and  a  half),  sometimes  by  leagues 
^  dSOO  metres ;  (5)  on  the  road  from  Frejus  (?)  to  Aries  some  distances  seem  to 
bave  been  measured  by  miles  approximately  1300  metres  long.  The  article  is 
leaned  by  a  number  of  misprints,  which  sometimes  render  the  identification  of 
tbe  plaoe-^names  a  matter  of  difficulty. 

ABOient  HaTigfttion  of  the  Oaronne. — The  Comptes  Bendus  of  the  (Congress 
i>(  Frenoh  (Geographical  Societies  in  1903  (Rouen,  1904)  contain  an  article  of 
niucb  interest  by  M.  Gu^not,  on  the  navigation  of  the  Gkuronne.  So  feeble,  owing 
U>  the  results  of  deforestation,  is  now  the  current  of  the  Oaronne  between  Toulouse 
and  Agen,  that  many  would  discredit  the  notion  of  its  ever  having  been  navigated 
by  merchant  craft.  Yet  before  the  Roman  conquest  of  Gaul  the  Garonne  was 
muoh  thronged  by  Gaulish  boats.  The  site  of  Toulouse  was  chosen  for  the  sake 
of  navigation*  The  centre  of  a  great  pottery  industry,  the  floor  of  the  ancient 
town,  a  few  yards  underground,  is  strewn  with  amphorss,  broken  and  whole. 
Thanks  to  the  river,  the  FiglincB  had  dealings  throughout  the  greater  part  of  the 
country  between  the  two  seas.  The  amphora  was  used  as  a  unit  of  measure. 
A  boat  was  of  200,  500, 1000  amphorn.  At  Tolosa  four  deniers  per  amphora  was 
lm[H>Md  on  merohuits  in  the  year  of  Rome  678.  The  Garonne  was  the  principal 
|>art  of  a  brisk  commercial  route  from  Rome  to  Aries,  Narbonne,  and  Bordeaux.  At 
IVulouse  merchandise  was  transferred  from  land  to  water  carriage,  and  vice-versa, 
lly  the  rivers  were  carried  wood,  marble,  and  the  stone  of  the  Pyrenees  for  the 
ivnstruotion  of  cities  and  Gallo-Roman  ^villas.  Narbonne  and  all  the  riparian 
towns  had  ports,  and  these,  again,  had  merchant  companies,  and  among  such  com- 
)kantes  there  was  a  comprehensive  union.  There  were  separate  unions  of  Soapharii 
and  JVicuIarii.  Strabo  testifies  how  **  the  rivers  of  Gaul  offered  and  still  offer  con- 
venient routes  of  traffic,  for,  thanks  to  the  favour  of  Nature,  such  is  their  corre- 
spondence that,  after  a  short  land  journey,  people  pass  to  and  fro  from  sea  to  sea  by 
water."  No  less  interesting  is  the  history  of  the  part  played  by  the  Garonne  in 
the  commerce  of  Europe,  and  ultimately  the  whole  known  world  from  the  time 
of  the  invasion  of  the  barbarians  down  into  the  eighteenth  c^entury.  In  one  voyage 
in  1268  the  monks  of  Granada  transported  40  tons  of  wheat,  120  tons  of  wine, 
8  hogsheads  of  salt,  21  cwts.  of  copper  and  tin,  wood,  cloth,  and  lead.  On  the 
return  voyage  they  brought  6000  herrings  and  2000  cod.  The  boats  rowed  down 
and  towed  up.  The  article  includes  curious  and  illustrative  citations  from  letters 
patent  of  Henry  II.,  contracts,  and  other  document?. 

The  Temple  of  Serapis.— It  is  stated  in  the  BivUt^  Qeografica  Italiana 
for  October  last  (p.  497)  that  a  connection  of  the  Temple  of  Serapis  near  Pozzuoli 
with  the  general  network  of  the  Italian  precise  levelling,  was  carried  out  last 
summer  by  the  Istituto  Geografico  Milttare.  This  will  afford  the  means  of  exactly 
determining  the  amount  of  future  fluctuations  of  level  at  this  classical  spot. 

Exploration  in  the  Horthem  Urals.— Prof.  Duparc,  who,  with  his  colleague 

Prof.  Pearce  (both  of  Geneva  University),  has  lately  continued  his  fruitful  re- 
searches into  the  physical  geography  and  geology  of  the  Urals,  has  communicated 
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to  the  November  number  of  La  Qiographie  a  short  note  oq  the  results  of  last 
summer's  journey.  He  remarks  that,  if  the  vegetation  of  the  Northern  Urals  be 
left  out  of  view,  and  the  lighting  and  tones  modified  somewhat,  one  may  well 
imagine  one*s  self  in  some  Colorado  landscape.  It  is  surprising,  he  says,  that  this 
analogy  has  escaped  the  few  Russian  travellers  who  have  visited  the  region,  and 
have  found  there  indications  of  glacial  phenomena,  which  in  reality  do  not  exist. 
The  journey,  which  was  particularly  instructive,  led  past  the  sources  of  the 
Yichera  (which  were  carefully  examined)  into  the  basin  of  the  Pechora,  where, 
however,  the  sudden  approach  of  cold  weather  prevented  further  work.  The  data 
collected  wUl  permit  of  the  preparation  of  a  map  of  the  whole  region  of  the  Yichera, 
Sosva,  Vagran,  Kakva,  and  Kosva  rivers,  while  Prof.  Duparc  also  promises  a  general 
sketch  of  the  geophysical  and  geographical  features  of  the  Northern  Urals. 

• 

A8IA. 

French  Expeditions  in  Eastern  and  Central  Asia.— News  has  been 

received  in  France  of  the  death  of  Lieut.  Grilli^res,  a  French  traveller  of  much 
promise  who  became  known  some  two  years  ago  for  an  enterprising  journey  on  the 
borders  of  Yunnan  and  Tibet.  He  had  lately  started  on  a  new  expedition  towards 
the  same  region,  and  had  successfully  passed  through  northern  Siam  and  the  Shan 
States  en  route  for  Yunnan-fu,  when  he  succumbed  to  an  attack  of  fever  at  Semao. 
Another  French  traveller,  Mr.  Comby,  has  made  his  way  to  Yunnan  by  way  of  the 
Bed  river,  paying  attention  to  the  ethnography  of  the  regions  traversed,  and 
making  natural  history  collections.  A  still  more  extensive  journey  is  planned 
by  M.  Pelliot,  who  is  about  to  start  for  Central  Asia  under  the  auspices  of  the 
Aoademie  des  Inscriptions  et  Belles  Lettres,  of  the  Minister  of  Public  Instruction, 
and  of  the  Paris  G^eographical  Society.  Its  objects  will  be  primarily  archasological, 
and  it  is  proposed  to  traverse  Chinese  Turkestan  and  Northern  Tibet  in  a  generally 
west-and-east  direction,  finishing  the  journey  at  Peking  at  the  end  of  some  two 
years.  M.  Pelliot  is  professor  of  Chinese  at  the  Ecole  Franpaise  d'EtrSme-Orient 
at  Hanoi,  and  his  linguistic  competence  should  stand  him  in  good  stead  in  the 
researches  he  hopes  to  carry  out^.  They  will  be  directed,  according  to  the  Bulletin 
du  ComitS  de  VAsie  Fran^aise  (October,  1905),  principally  to  an  examination  of 
the  ruins,  and  particularly  the  inscriptions,  dating  from  the  period  when  Chinese 
Tnrkestan  was  subject  to  Tarco-Baddhist  dynasties,  during  the  early  centuries  of  our 
era.  This  paper  states  that  M.  Pelliot  is  going  out  under  the  auspices  of  the 
French  branch  of  an  International  Association  founded  in  Russia  for  the  explora- 
tion of  Central  Asia  and  the  Far  East,  while  the  supporting  bodies  are  given  as 
above  in  the  November  number  of  La  Geographie, 

Jonmey  across  Southern  Borneo. — It  is  stated  in  the  Deutsche  Kohnicti' 

teitung  for  October  7  last  that  a  crossing  of  Southern  Borneo  from  Banjermassin 
to  Pontianah,  through  the  primeval  forests  of  the  centre  of  the  island,  has  been 
effected  by  Lieut.  Messemaekers  van  der  Graaf,  with  a  force  of  a  hundred  men. 
Two  months  were  taken  on  the  journey. 

A7BI0A. 

M.  yillatte*s  Jonmey  in  the  Central  Sahara.— M.  Villatte's  acconnt  of 

his  journey  from  Tidikelt  to  Adrar  and  back,  in  company  with  Colonel  Laperrine 
(La  Oeographiej  October,  1905),  to  which  reference  was  made  in  the  December 
number,  supplies  a  detailed  description  of  the  country  along  the  routes  followed, 
with  much  information  on  the  geological  structure,  conditions  of  vegetation  and 
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olimate,  and  other  features,  which  is  particularly  acceptable  by  reason  of  the 
indefinite  nature  of  our  previous  knowledge  of  this  part  of  the  desert.  Although 
trayersed  in  parts  by  Major  Laing  in  1826,  it  had  never  since  been  crossed  by  a 
European  expedition,  while  the  loss  of  Major  Laing's  journal  after  his  murder  near 
Timbuktu  robbed  us  of  the  geographical  information  that  might  otherwise  have 
resulted  from  his  journey.  The  expedition  set  out  from  Akabli,  south-west  of 
Insalah,  on  March  14, 1904,  and  the  route  led  in  a  generally  southern  direction 
to  the  mountainous  region  of  Adrar  in  about  20°  N.  It  crossed  various  expanses 
of  '*  reg,"  or  hard  stony  plains,  with  occasional  stretches  of  dunes,  as  well  as  some 
more  elevated  plateaux,  while  mountain  fnassifs  of  some  importance  were  seen 
on  either  side  of  the  route,  including  the  Adrar  Ahenet  to  the  east.  The  geological 
formation  was  for  some  distance  a  sandstone  of  Devonian  age  (as  shown  by  the 
fossils  found  in  several  local i  ties),  which  formed  an  extensive  plateau  some  600  to  1000 
feet  higher  than  the  "  reg."  Pasturage  and  other  vegetation  were  occasionally  seen 
in  some  luxuriance,  and  no  difficulty  seems  to  have  been  experienced  in  the  matter 
of  water-supply.  At  Inzize  the  watering-place  is  a  pool  difficult  of  access,  as  it 
occupies  a  crater-like  depression  shnt  in  by  rhyolite  cliffs  500  to  600  feet  high. 
The  Devonian  plateau  had  been  left  behind  at  about  24°  30'  N.  (though  traces  of 
the  same  formation  are  occasionally  seen  to  the  south  of  this),  and  the  geological 
formation  was  thenceforth  Archsean.  The  route  entered  the  barren  gravel  desert  of 
the  Tanezruft,  a  term  which  has  acquired  among  the  Arabs  a  more  or  less  generic 
significance,  denoting  any  level  tract  devoid  of  vegetation.  The  great  Tanezruft 
here  mentioned  itself  consists  of  three  parts,  a  more  broken  country  to  the  north 
and  south  being  included  under  the  same  general  designation  with  the  true  gravel 
desert  between  Takhamalt  and  Timissao.  On  reaching  northern  Adrar  a  complete 
transformation  takes  place,  the  vegetation  becoming  more  luxuriant  and  the  fauna 
more  rich,  while  a  change  in  the  climatic  conditions  is  very  apparent.  Both  here 
and  during  the  return  journey  an  overcast  condition  of  the  sky  prevailed,  accom- 
panied by  a  humid  atmosphere  and  violent  storms  of  wind  and  rain  at  irregular 
intervals.  Coupled  with  the  heat,  the  humidity  proved  very  trying.  After  meet- 
ing the  detachment  from  Timbuktu  under  Captain  Tb^veniaut,  Colonel  Laperrine's 
force  set  out  on  the  return  march  by  a  more  easterly  route,  the  general  features  of 
which  are  thus  summarized  by  M.  Yillatte.  The  region  of  Tin  Ghaor  forms  a 
triangle  between  the  Hoggar,  Adrar,  and  Air.  Its  surface  is  fairly  broken,  and 
bearp,  among  other  elevations,  a  Devonian  plateau,  the  Tassili  Tin  Ghaor.  The 
way  afterwards  drops  into  a  "  Tanezruft,"  which  continues  as  far  as  Tinef,  where 
the  moimtainous  tract  of  the  Tahalghar,  between  the  Wed  Abalessa  and  the 
Hoggar,  begins.  The  expedition  skirted  the  western  outliers  of  the  great  Hoggar 
moisif^  and  afterwards  passed  along  the  foot  of  the  Tifedest,  another  elevated 
moMtf  further  north.  Throughout  this  part  of  the  journey  numerous  weds, 
descending  frdm  the  eastern  highlands,  were  crossed,  and  cultivation  of  wheat, 
barley,  and  vegetables  was  noticed  at  several  places.  The  principal  settlement  on 
this  route  is  Abalessa,  just  south  of  23°.  Besides  the  formations  above  alluded  to, 
volcanic  masses  were  frequently  seen  superimposed  on  the  Archaean  peneplain. 
M.  Yilatte's  map  is  based  on  careful  astronomical  observations,  and  will  form  a 
valuable  basis  for  the  future  cartography  of  this  region. 

Setnm  of  M.  Oautier. — M.  Gautier,  whose  successful  journey  across  the 
Sahara  was  recorded  in  the  December  number  of  ih^  Journal,  has  now  returned  to 
France,  and  farther  details  respecting  his  route'  have  been  communicated  to  the 
Paris  Geographical  Society  {La  Geographies  November  15,  1905).  M.  Gautier 
left  Taurirt,  in  southern  Tuat,  in  company  with  Lieut.  Mussel  and  M.  Chudeau, 
the  former  of  whom  was  commissioned  to  survey  the  hitherto  untraversed  route  to 
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the  Boiith  via  Wallen.  The  small  party  traversed  the  nuuiif  of  Asejra,  which  had 
previously  heen  seen  from  a  distance  only,  and  then  made  its  way  to  the  Adrar 
Ahnet,  where  it  was  joined  by  M.  Etiennot  and  his  escort  under  Captain  Dinaux. 
After  a  halt  for  the  purpose  of  getting  the  camels  into  condition  for  the  passage  of 
the  Tanezrnfb,  the  march  was  resumed  by  way  of  Inzize  and  Timissao  (also  on 
Colonel  Laperrine's  and  M.  Yillattes's  route  of  the  previous  year)  to  the  '*  Adrar 
of  the  Iforas."  Here  the  other  Europeans  turned  northwards,  while  M.  Gautier 
proceeded  to  Grao  on  the  Niger  under  native  escort  only.  M.  Chudeau  was,  mean- 
while, to  explore  the  Hoggar  massif,  and  thence  proceed  to  Air  and  Zinder,  whither 
it  is  expected  that  he  has  already  arrived.  M.  Gautier  lays  stress  on  the  ease  with 
which  peaceable  travellers  can  now  traverse  the  Sahara  in  all  directions. 

Oeographioal  Work  in  French  Africa. — The  November  number  of  La 

Oeographie  refers  to  several  pieces  of  work  which  will  add  to  our  knowledge  of  the 
geography  of  the  French  African  territories.  On  the  lower  Senegal,  surveys  have 
been  carried  out  on  a  geodetic  basis  with  a  view  to  supplying  a  more  accurate  map 
than  has  hitherto  been  in  existence,  and  of  this  the  first  two  sheets  have  already 
been  issued.  This  is  only  part  of  a  general  scheme  for  the  survey  and  mapping  of 
the  French  West  African  territories,  to  be  proceeded  with  as  opportunity  offers. 
Maps  have  also  been  prepared  giving  the  results  of  the  expedition  of  M.  Chevalier 
to  the  south-east  of  Lake  Chad.  They  are  the  work  of  M.  Courtet,  a  member  of 
the  expedition,  and  pay  special  attention  to  the  economic  possibilities  of  the  region, 
the  distribution  of  modes  of  cultivation  being  carefully  marked.  The  same  number 
contains  an  important  paper,  by  Lieut.  Audoin,  on  the  hydrography  of  Lake  Chad, 
which  will  be  noticed  at  length  in  a  subsequent  number  of  the  Journal,  The 
French  boundary  with  the  Kamerun  is  at  last  to  be  delimited  on  the  spot,  the 
work  on  the  eastern  and  southern  frontiers  being  entrusted  to  two  distinct  commis- 
sions, which  have  already  started  for  the  West  Coast.  The  French  sections  are 
under  the  charge  of  Commandant  Moll  and  Captain  Cottes  respectively.  An 
outline  is  also  given  of  survey  and  other  work  accomplished  in  Madagascar  in  1904, 
based  on  a  recent  report  of  General  Gallieni. 

Kr.  W.  A.  Cnnnington's  Expedition  to  Lake  Tanganyika.— We  have 

received  from  Prof.  Ray  Lancaster  the  report  of  the  third  expedition  for  biological 
research  despatched  to  Central  Africa  under  the  auspices  of  the  Tanganyika 
Exploration  Committee.  As  has  already  been  mentioned  in  the  Journal,  the 
expedition  was  placed  in  charge  of  Mr.  W.  A.  Cunnington  of  Cambridge,  who  left 
London  on  March  24, 1904,  and  returned  in  June,  1905.  The  time  spent  on  and 
around  Tanganyika  was  about  eight  months,  during  which  time  the  collection  of 
the  fauna  and  flora  of  the  lake  was  vigorously  prosecuted,  as  well  as  observations  of 
temperature  and  of  alterations  in  water-level.  The  former  Eeems  in  general  very 
high,  the  lowest  obtained  being  73°-3  Fahr.,  the  highest  81°.  At  a  depth  of  76 
fathoms  (the  length  of  the  sounding-line)  the  temperature  appears  fairly  constant, 
all  the  readings  varying  only  between  74^*1  and  74°'8.  The  return  route  adopted 
was  by  the  Victoria  Nyanza  (on  which  lake  collections,  including  a  species  of 
prawn  and  a  sponge,  were  also  made),  Uganda,  and  Zanzibar.  Between  Tanganyika 
and  Bokoba,  on  the  Victoria  lake,  progress  was  delayed  by  bad  weather  and  by  the 
famine-stricken  nature  of  the  country  traversed.  The  report  does  not  discuss  the 
conclutions  relative  to  the  past  history  of  Tanganyika  arrived  at  by  Mr.  Cunning- 
ton,  but  we  understand  that  they  are  opposed  to  the  views  of  Mr.  J.  E.  S. 
Moore. 

Captain  Lemaire's  Surveys  in  the  Lado  Region.— The  well-known 

Belgian  explorer.  Captain  Lemaire,  has  returned  to  Eorope  after  a  three  years' 
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absence,  dnrbg  which  he  has  carried  out  importaDt  Burvejs  and   geog:raphica 
stadiee  in  the  extreme  north-east  of  the  Congo  State,  prinoipallj  in  the  Lado 
enclave.    The  return  journey  was  made  via  the  Nile. 

The  Sebn  Biver,  Morocco.— We  learn  from  the  DSpeche  CoUmiaU  for 
November  11  last,  that  a  French  expedition  imder  Dr.  Samo^  has  lately  made  a 
careful  examination  of  the  Sebu  river  with  a  view  to  its  capabilities  for  navigation. 
The  result  is  said  to  have  been  very  satisfactory,  it  having  been  proved  that  the 
river  is  navigable  for  shallow-draught  boats  for  a  distance  of  some  125  miles  from  its 
mouth,  and  that,  except  at  very  low  water,  navigation  would  be  possible  as  &r  as 
Fez.  It  is  thought  that  the  river  may  become  of  great  importance  as  a  route  to  the 
interior,  and  that  towns  will  spring  up  in  its  valley,  which  is  likely  to  become  the 
granary  of  Morocco.  The  possibility  of  establishing  a  port  at  the  mouth  of  the 
Seba  is  discussed  by  Dr.  Samn^  in  the  issue  of  the  same  paper  for  November  16, 
which  contains  a  sketch-map.  The  writer  insists  on  the  great  advantages  as 
regards  position  possessed  by  Mehdiya,  on  the  left  bank  of  the  embouchure,  a 
town  which  has  a  history  dating  back  even,  it  is  said,  to  the  time  of  the  Phoenicians. 
The  bar  which  obstructs  the  mouth  of  the  river  is  the  only  drawback,  but  this  does 
not  seem  insuperable.  An  examination  of  the  Sebu  mouth  has  also  been  made  by 
Lieut  Dyd,  well  known  for  the  part  which  he  took  in  the  Marchand  expedition 
across  Africa,  who  has  lately  carried  out  hydrographical  surveys  on  the  west  coast 
of  Morocco. 

VOBTH  AMSBIOA. 

The  Sierra  Madre  of  Mexico. — In  the  Jowmal  for  August  last  (p.  218) 

reference  was  made  to  a  scieotific  expedition  to  the  western  Sierra  Madre,  carried 
out  by  Dr.  B.  0.  Hovey  and  Prof.  R.  T.  Hill  early  in  1905.  Dr.  Hovey  has  since 
sketched  the  physical  features  of  the  region  visited,  as  elucidated  by  his  own  and 
Prof.  Hill's  observations,  in  the  Bulletin  of  the  American  Geographical  Society  for 
September  last.  The  first  part  of  the  journey  gave  an  insight  into  the  origin 
of  the  stratified  beds  of  the  "  mesa  "  or  desert  formations  of  this  part  of  North 
America,  which  has  given  rise  to  so  much  discussion,  and  which  is  explained  by 
Dr.  Hovey  thus.  Under  the  infiuence  of  the  great  diurnal  changes  of  temperature 
on  the  elevated  plateau,  the  volcanic  components  crack  and  disintegrate,  the  frag- 
ments becoming  smaller  as  they  descend  the  slopes,  and  so  coming  within  the 
transporting  power  of  the  heavy  winds  which  often  prevail.  The  material  is 
rapidly  carried  into  the  basins  which  lie  between  the  numerous  old  centres  of 
eruption  and  gradually  fills  them.  Temporary  ponds  are  also  formed  in  the 
depressions,  and  act  like  Fettling  tanks — a  term  suggested  by  Prof.  Hill — with  the 
result  that  well-stratified  beds  originate  within  the  wind-drift  areas  and  between 
beds  showing  little  or  no  stratification.  This  explains  the  occurrence  of  some 
of  the  lenticular  deposits  of  adobe  clay  found  in  the  mesas.  Most  of  the  streams 
derived  from  the  copious  drainage  of  the  high  plateaus  of  this  region  either  dry  up 
in  the  desert  or  flow  into  lakes  without  outlet.  The  Conchos,  however,  a  tributary 
of  the  Rio  Grande,  is  slowly  working  back  into  the  high  plateau  from  the  east, 
while  the  Yaqui  and  its  branches  and  other  Pacific  rivers  are  cutting  into  it  from 
the  west  with  greater  rapidity.  Lake  Guzman  is  one  of  the  largest  of  the  desert 
lakes,  but  is  subject  to  active  evaporation,  and  is  reported  to  have  entirely  dried 
up  in  August,  1904.  Its  principal  feeder  is  the  Corralitos  or  Casas  Grandes  river, 
of  which  the  principal  headstream  is  the  San  Miguel,  which  has  cut  itself  a  narrow 
deep  gorge  in  a  well-dissected  plain  rising  gradually  to  the  cliffs  forming  the  upper 
and  outer  cafiion,  the  whole  depth  being  1800  feet.  The  principal  rocks  exposed 
are  rhyolite  fiows  and  tufis,  but  basalt  and  andesite  also  occur.    From  Casas 
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Orandes  to  the  Yaqui  the  rocks  are  almost  exclusively  volcanic,  with  local  deposits 
of  sandstone  and  conglomerates  derived  directly  from  the  former.  The  great 
plateau  (about  6500  feet  above  sea-level)  is  a  constructional  plain  formed  by  the 
upper  surface  of  the  rhyolite  flows.  Much  of  the  drainage  is  still  independent,  and 
none  of  the  water  falling  on  this  portion  reaches  either  ocean,  though  a  part  has 
been  captured  by  the  San  Miguel.  The  mountains  rise  only  from  1500  to  2500 
feet  above  the  mesa,  which  itself  gradually  rises  to  the  south,  until  the  almost 
imperceptible  continental  divide  is  reached.  The  great  caflon  of  the  Yaqui,  on  the 
Pacific  side  (l^^S  ^^®  scene  of  extensive  mining  operations),  is  described  as  rivalling 
the  Grand  Cation  of  the  Colorado.  The  river  is  from  4500  to  5000  feet  below  the 
highest  points  of  the  rim,  and  from  one  point  nineteen  superimposed  flows  of  lava 
may  be  traced.  The  mesa  has  here  a  gentle  dip  to  the  east  and  south,  and  the 
smaller  streams  still  preserve  a  **  consequent "  course  to  the  south-east,  but  the 
Yaqui  and  others  of  the  principal  streams  pursue  an  inverted  course  to  the  west. 
In  this  direction  the  dissection  of  the  mesas  has  proceeded  farther,  and  their  tops 
are  leas  extensive  than  farther  ea$>t.  Sooth  of  the  Yaqui  is  the  V-shaped  caflon 
of  the  Mayo,  where  a  striking  development  of  a  dark  blue  conglomerate  was 
observed. 

Kineral  Besonroes  of  Alaska. — A  recent  official  report,  illustrated  by 
maps  and  diagrams,  on  the  Alaskan  work  of  the  U.S.  Geological  Survey,  gives 
summary  estimates  by  the  surveying  parties,  fourteen  in  all,  made  during  last  year*s 
summer  survey,  of  the  economic  mineral  resources  of  various  parts  of  the  territory. 
Topographic  reconnaissance  surveys  (1 :  250,000)  were  made  over  some  4000  square 
miles  in  the  Yukon-Tanana  region,  and  over  1500  square  miles  in  Cook  inlet  placer 
district,  and  a  detailed  map  (1 :  4500)  made  of  600  miles  near  Nome.  A  geological 
reoonmdssance  was  further  made  of  parts  of  south-east  Alaska ;  the  investigation  of 
Fairbanks  and  Rampart  districts  and  of  Seward  peninsula  followed  up ;  and  other 
work  of  scientific  importance  prosecuted.  In  accordance,  however,  with  the 
purpose  of  the  report  to  serve  the  clamant  interests  of  miners  and  prospectorp, 
much  the  greater  part  is  occupied  with  placer  mines,  the  main  source  of  the 
treasure  drawn  from  Alaska.  The  entire  product  of  Alaskan  gold  placers  in 
1904,  reckoned  on  the  basis  of  estimates  by  the  Director  of  Mints,  and  exclusive 
of  $3,000,000  from  lode  mines,  amounted  to  $6,000,000— double  the  amount  of  1899, 
but  only  $250,000  over  the  yield  of  1903.  The  report  looks  forward  to  an  annual 
yield  from  placer  mines  double  the  amount  of  1904  within  the  next  decade.  In 
south-east  Alaska  the  mineral  deposits  of  Sitka,  of  Admiralty  island,  and  of  a 
belt  on  the  mainland  were  examined,  and  a  supplementary  study  made  of  the 
principal  ores  of  the  Ketchikan  district.  The  total  gold  product  of  south-east 
Alaska  for  1904  is  estimated  at  $275,000,  exclusive  of  $3,000,000  from  the  Tread- 
well  mines.  Its  silver  production  is  estimated  at  $30,000 ;  while,  except  for  small 
shipments  for  smelter  tests,  the  copper  yield  has  been  nil,  A  full  report  of  a 
supplementary  examination  of  the  coal  and  oil  fields  of  Controller  bay  region  is  now 
in  press.  The  gold  drawn  from  the  Cape  Yaktag  placers  in  1904  is  estimated  at 
$10,000  to  $15,000.  A  report  on  the  gold  placers  of  Tumagain  arm  (Cook  inlet) 
mentions  that  this  is  notable  for  its  high  tides,  beginning  with  a  bore  6  feet  high  at 
times,  and  running  in  from  the  inlet  at  a  speed  of  5  or  6  miles  an  hour.  Small 
steamers  enter  and  leave  at  high  water.  Coal  of  a  very  high  grade,  such  as  may 
soon  compete  with  the  Pacific  Coast  bituminous  coals,  has  been  found  at  Con- 
troller bay.  The  coal  product  of  south-west  Alaska  down  to  date  is  estimated  at 
10,000  tons. 
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AXTBTBAIABIA  AHB  PAOmO  ULAVD8. 

Magnetic  Survey  of  the  Horth  Pacific  Ocean.— In  a  recent  oommunication 

to  Terrestrial  Magnetism^  Prof.  L.  A.  Bauer  gives  some  account  of  the  inauguration 
of  the  magnetic  survey  of  the  North  Pacific  ocean,  to  which  refereooe  was  made 
in  the  Oeographical  Journal  for  April,  1905,  p.  462.  The  brig  OdliUe,  of  San 
Francisco,  a  wooden  sailing  vessel  of  about  600  tons  displacement,  has  been 
chartered  by  the  Carnegie  Institution  of  Washington  for  the  work.  The  scientific 
staff  at  present  consists  of  Mr.  J.  F.  Pratt  (commander).  Dr.  J.  Hobart  Egbert 
(surgeon  and  magnetic  observer),  Mr.  J.  P.  Ault  (magnetic  observer),  and  Mr.  P.  C. 
Whitney  (magnetic  observer  and  watch  officer),  the  sailing  master  being  Captain 
J.  T.  Hayes.  Early  in  August  magnetic  observations  were  made  at  various  places 
on  the  shores  of  San  Francisco  bay,  and  the  most  suitable  place  for  "  swinging 
ship  "  by  their  aid  determined ;  afterwards  a  short  experimental  cruise  was  under- 
taken as  far  as  San  Diego,  during  which  daily  magnetic  observations  were  obtained, 
and  various  instruments  and  methods  tested.  On  September  1  the  Galilee  sailed 
for  the  Hawaiian  and  Midway  islands,  and  was  expected  back  at  San  Francisco 
about  December  1.  Early  in  1906  the  expedition  will  start  on  a  more  extended 
cruipe,  embracing  the  entire  circuit  of  the  North  Pacific  ocean. 

POLAB  BSGI0V8. 

Amnndaen's  Arctic  Expedition. — The  news  of  this  expedition  that  was 

printed  in  the  December  number  *  has  been  quickly  followed  by  a  further  budget, 
telling  of  the  fortunes  of  the  party  down  to  the  end  of  last  October.  At  that  date 
the  GJoa  had  for  the  third  time  gone  into  winter  quarters,  but  not  until  the  north- 
west passage  had  once  more,  after  a  long  interval,  been  virtually  accomplished.  The 
expedition  had  already  reached  a  point  on  the  north  coast  of  America  near  the 
mouth  of  the  Mackenzie,  when,  like  the  fleet  of  American  whalers  at  work  at  the 
time  in  that  part  of  the  Arctic  seas,  it  was  forced,  by  the  unusually  early  advance 
of  severe  weather,  to  prepare  for  another  winter  in  the  far  north.  From  Herschel 
island,  a  little  to  the  west  of  the  Mackenzie,  Captain  Amundsen  made  his  way  by 
dog-sledge  to  Eagle,  in  northern  Alaska,  whence  he  telegraphed  to  Dr.  Nansen  an 
outline  of  his  doings  since  leaving  his  former  quarters  on  King  William  Land. 
Gj5a  harbour  was  left  on  August  13,  it  being  itself  then  free  from  ice,  though  the 
narrows  between  Todd  island  and  Point  Richardson  remained  blocked,  apart  from  a 
narrow  channel  just  as  broad  as  the  ship  herself.  Beyond  this  there  was  open 
water.  On  the  14th  a  halt  was  made  at  Kaminglu,  an  encampment  of  Eskimo  a 
little  east  of  the  narrowest  part  of  Simpson  strait,  where  a  last  meeting  with  thAse 
people  took  place,  one  of  their  number,  a  youth  seventeen  years  old,  accompany- 
ing the  voyagers  for  the  purpose  of  seeing  something  of  European  civilization. 
Proceeding  on  her  voyage,  after  taking  supplies  of  deer-meat  oh  board,  the  Ojoa 
passed  the  same  day  through  the  narrows  of  the  strait  south  of  Eta  island,  the 
channel  to  the  north  having  been  found  impracticable  by  Lieut.  Hansen  during  a 


*  P.  675.  The  account  there  g^ven  of  the  route  followed,  which  was  based  on 
Amundsen's  letters  as  printed  in  the  Times,  needs  correction  in  one  or  two  particulars. 
It  is  evident  that,  as  the  previous  track  had  led  down  Peel  sound,  the  Oj6a  can  hardly 
have  passed  "  through  Bellot  strait"  but  probably  skirted  its  western  entrance  only. 
Again,  as  Gjoa  harbour  lies  on  the  south-east  coast  of  King  William  Land,  only  the 
eastern  portion  of  Simpson  strait  can  have  been  traversed  during  the  voyage  thither. 
The  sledge  expedition  of  the  spring  of  1905  must  also  have  been  destined  for  the  east, 
not  the  west,  coast  of  Victoria  Land. 
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boftt  journey  in  the  summer  of  1904.  The  bottom,  which  is  very  level  along  the 
shore  of  King  William  Land,  becomes  rougher  near  the  mainland.  Near  the 
narrows  a  depth  of  3  fathoms  only  was  obtained.  On  the  15th  the  ship  passed 
through  a  group  of  more  than  a  hundred  islands  and  islets  crowded  in  the  sea 
between  King  William  and  Victoria  Land,  which  had  been  surveyed  by  Lieut. 
Hansen  and  Sergeant  Bistvedt  in  the  previoas  spring.  The  intervening  channels 
are  shallow  and  full  of  shoals,  bat  the  pack-ice  to  the  south  made  it  necessary  to 
pasa  through  some  of  them.  In  Victoria  strait  a  large  body  of  ice  had  to  be  crossed, 
but  clear  water  was  again  reached,  and  the  Ojoa  passed  south  of  Lind  island  and 
entered  the  strait  between  Victoria  Land  and  the  continent.  Soon  the  explorers 
were  in  the  tracks  of  CoUinson,  who  was  here  in  1852-3.  Among  the  points 
touched  at  were  Cape  Colborn  (outside  Cambridge  bay),  Douglas  and  Lambert 
islands  (between  which  and  the  mainland  a  passage  with  not  less  than  7  fathoms 
was  foand,  close  to  the  latter,  after  some  trouble).  The  Dolphin  and  Union  strait 
was  clear  of  ice,  and,  like  CoUinson  in  1853,  the  Gjoa  passed  near  Clerk  island  with- 
out seeing  it.  The  weather  now  grew  rough,  with  westerly  winds.  On  the  26th  the 
first  ship  on  this  side  was  sighted — the  schooner  Charles  Hansen  of  San  Francisco-— 
and  other  whalers  were  soon  afterwards  met  with.  Aftur  passing  Cape  Bathurst, 
the  voyagers  were  forced  by  ice  to  turn  south  towards  the  shallows  near  the  mouth 
of  the  Mackenzie,  and,  after  passing  Cape  Sabine,  were  finally  brought  to  a  halt  at 
King  point  (placed  by  Amundsen  in  69°  10'  N.,  137°  45'  W.),  where  it  was  decided 
to  winter.  The  gallant  explorer  is  to  be  congratulated  on  having  accomplished, 
with  the  slender  means  at  his  disposal ,  a  feat  which  baffled  so  many  well-equipped 
expeditions  in  the  last  century.  And  it  is  interesting  to  find,  as  has  been  pointed 
out  to  us  by  a  correspondent,  that  Amundsen's  successful  voyage  has  fully  con- 
firmed the  views  of  Parry  and  McCiintock  as  to  the  most  feasible  route.  Apart 
from  the  work  of  the  main  expedition,  some  valuable  results  were  obtained  by 
Lieut.  Hansen,  who  is  said  to  have  surveyed  the  east  coast  of  Victoria  Land  up  to 
72^  10'  N.  during  his  sledge  expedition  in  the  spring  of  1905.  Glenelg  bay,  the 
furthest  reached  by.Wyniatt  of  the  Investigator  in  1851  from  the  opposite  direction, 
ia  placed  in  72°  47'  N.,  110°  35'  W.,  sj  that  only  some  40  miles  of  this  coast  would 
now  remain  unmapped. 

XATHSXATIOAL  ANB   PHTSICAL  eSOeBAPHT. 

The  Motion  of  Olaoiers. — We  alluded  some  time  ago  (Journal,  vol.  20, 
p.  634)  to  the  glacier  observations  inaugurated  by  Bavarian  scientists  in  the 
Hintereisfemer,  in  the  Dtzthaler  Alps  of  the  Tirol,  and  to  the  results  obtained 
down  to  that  time.  The  observations  have  been  continued  with  much  perseverance 
by  Profs.  Bliimcke  and  Finsterwaldcr,  who  have  now  obtained  data  which  permit 
of  generalization  to  a  greater  extent  than  was  before  possible  on  the  facts  of  glacier 
motion  as  brought  out  by  their  observations.  Such  a  summary  is  given  by  them 
in  the  SitzungsberidUe  of  the  Munich  Academy  of  Sciences  Q  Mathemat.-physikal. 
Klaase,'  1905,  Heft  1).  The  paper  begins  with  some  general  remarks  on  the  varia- 
tions in  time  of  the  motion  of  glaciers,  which,  the  writers  point  out,  are  of  three 
difierent  types,  viz.  (1)  Variations  which  extend  over  a  lengthened  x^eriod,  and 
result  in  a  change  in  the  size  of  the  glacier  snout ;  (2)  variations  comprised  within 
a  few  years  only,  and  having  no  influence  on  the  size  of  the  glacier ;  (3)  seasonal 
variations.  As  regards  the  first,  measurements  at  the  Vernagtferner  and  Giieder- 
femer  have  shown  that  an  advance  of  the  glacier  is  preceded  by  a  great  increase  in 
its  rftte  of  motion,  which  may  already  show  a  decline  before  the  advance  has  reached 
its  maximum.  Variations  of  the  second  class  sometimes  show  great  irregularity 
throughout  a  period  in  which  the  glacier  may  show  a  constant  movement  in  one 
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direction.  It  was,  however,  the  third  olaas  of  TuiatioDS  with  which  the  writers' 
observatioDs  were  principally  Goncemed,  and  on  which  they  tend  to  unexpected 
conclusions.  They  describe  fully  their  methods  of  work,  which  consisted  in  the 
boring  of  holes  in  the  ice,  in  which  wooden  posts  were  inserted  for  the  sake  of  easy 
recognition,  and  at  the  same  time  to  serve  as  a  measure  of  **  ablation.**  At  first  the 
chief  attention  was  devoted  to  the  region  of  the  glacier  snout,  but  afterwards  opera- 
tions were  extended  quite  up  to  the  region  of  the  nm^  positions  being  chosen 
adjoining  former  marks  set  up  for  purposes  of  observation.  The  results  of  the 
observations  are  fully  set  forth  in  tables.  As  regards  variations  of  longer  period, 
it  was  found  that  the  rate  of  propagation  downwards  of  a  change  in  velocity  may 
be  from  20  to  150  times  the  actual  rate  of  motion  of  the  ice.  In  this  it  differs 
from  the  wave  due  to  an  increase  in  volume,  being  apparently  rather  of  the  nature 
of  a  pressure  wave.  As  regards  the  seasonal  variations,  it  was  found  that  the 
generally  accepted  idea  that  the  rate  is  greater  in  sunmier  than  winter  is  by  no 
means  universally  correct.  In  the  Hintereisfemer,  at  least,  this  is  the  case  only 
in  the  lowest  third  of  the  glacier,  while  towards  the  nive-fields  the  winter  motion 
is  distinctly  the  greater.  In  fiict,  the  ratio  between  the  two  was  found  to  change 
with  remarkable  regularity  from  below  upwards.  The  reason,  no  doubt,  is  that 
the  most  important  factor  in  the  upper  region  is  the  winter  increase  in  weight ;  in 
the  lower,  the  summer  diminution  of  friction. 

QIMERAL, 

Liyingstona  College. — We  have  received  the  annual  report  of  this  institu- 
tion for  1904-5,  from  which  it  appears  that  the  college  is  successfully  continuing  its 
good  work  of  affording  a  training  in  the  laws  of  hygiene  to  those  about  to  under- 
take work  in  tropical  climates.  Since  its  foundation  more  than  twelve  months  ago 
238  students  have  been  at  the  college  for  periods  of  not  less  than  one  term,  and 
many  owe  it  to  the  knowledge  so  gained  that  they  have  been  able  to  preserve  their 
health  amid  most  unwholesome  surroundings.  The  college  is  not  yet  quite  self- 
supporting,  but  were  the  advantages  offered  made  use  of  by  a  somewhat  larger 
number  of  students  this  might  easily  be  the  case. 

Tropical  Hygiene. — ^We  leam  with  regret  that  the  periodical  Climate,  edited 
by  Dr.  Harford,  which  has  done  so  useful  a  service  in  disseminating  information  as 
to  matters  connected  with  tropical  hygiene^  will  cease  to  appear  in  future,  the 
number  for  October  last  completing  at  the  same  time  the  sixth  volume  and  the 
whole  series.  Headers  of  Climatt  will  not,  however,  be  left  unprovided  for,  as 
an  arrangement  has  been  made  whereby  four  issues  yearly  of  the  Joumai  qf 
Tropical  Medicine  (published  by  Messrs  Bale  &  Danielsson,  of  83-91,  Great 
Titchfield-street)  will  be  devoted  to  the  subjects  dealt  with  by  the  former  journal. 
These  numbers  may  be  subscribed  for  separately,  the  subscription  being  3«.  per 
annum.    Back  volumes  of  GUmate  are  offered  by  Dr.  Harford  at  reduced  prices. 

Beport  of  the  Eighth  IiiterxLational  Geographical  Congreu.— The 

report  of  the  Congress  held  last  year  in  the  United  States  has  now  been  issued, 
and  forms  a  clearly  printed  large  8vo  volume  of  over  a  thousand  pages.  By  the 
courtesy  of  the  United  States  Congress,  the  Report  was  printed  at  the  Gbvem- 
ment  printing  office  in  Washington,  and  is  bound  in  the  style  usual  in  the  case 
of  United  States  official  publications.  Besides  a  short  sketch  of  the  organization 
of  the  CoogresS}  a  diary  and  minutes  of  its  proceedings,  and  various  reports, 
propositions,  and  resolutions,  the  volume  contains  148  papers,  either  in  full  or 
in  abstract,  of  the  total  of  220  presented  to  the  Congress  (some  by  title  only). 
These  are  illustrated  by  a  considerable  number  of  maps,  diagrams,  and  photographs- 
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CORRESPONDENCE. 

Hungariaii  Plaoe-names. 

Pkrmit  me  to  direct  attention  to  the  numerous  didcrepanoiee  between  place- 
names  on  English  maps  of  Hungary  and  those  which  are  in  official  and  general  use 
in  that  country.  It  is  an  obvious  deduction,  as  well  as  a  matter  of  experience, 
that,  in  consequence  of  this,  British  travellers  who  consult  our  maps  before  going  to 
Hungary  are  much  perplexed  and  inconvenienced  when  they  arrive  there.  At  the 
railway  stations,  and  in  the  railway  time-tables,  only  Hungarian  names  are  used  ; 
merchants  and  private  persons,  writing  to  England  for  goods^  use  the  Hungarian 
names  in  their  letters.  To  facilitate  intercourse  between  Britain  and  America  on  the 
one  hand,  and  Hungary  on  the  other,  an  illustrated  paper  entitled  Hungary  is 
published  in  English  at  Budapest ;  in  this  only  Hungarian  place-names  are  used. 
In  our  newspaper  reports  from  Hungary,  only  Hungarian,  and  not  German,  CMnese, 
or  other  names,  are  used.  Every  year  now  the  number  of  British  visitors  to 
Hungary  is  rapidly  increasing.  All  these  considerations  make  it  evident  that  our 
maps  urgently  need  correction. 

I  am  pleased  to  find  ,by  correspondence  that  several  of  our  leading  map  pub- 
Ushers  acknowledge  the  need  of  this  alteration,  and  that  one  or  two  have  promised 
to  make  it  as  early  as  possible. 

An  expression  of  opinion  by  the  Boyal  G^graphical  Society,  of  course,  would 
have  much  more  weight  than  that  of  any  private  person,  and  might  lead  to  a 
general  alteration  in  the  near  future. 

Especially  do  I  urge  that  our  school  maps  should  receive  early  attention ,  so  that 
the  rising  generation  shall  learn  only  those  names  which  are  of  any  real  service 
either  for  business  or  pleasure. 

I  should  like  to  point  out  that  many  of  our  maps  do  not  indicate  the  perfect 
politioal  equality  of  Hungary  and  Austria,  and  that,  in  consequence,  there  is  much 
ignorance  on  this  point,  even  among  educated  people. 

W.  H.  Shsubsolb. 


MEETINGS  OF  THE  ROYAL  GEOGRAPHICAL  SOCIETY, 

SESSION  1905-1906. 

Second  Meeting,  November  20,  1905. — The  Bight  Hon.  Sir  Gkohge  T. 
GoLDiE,  K.C.M.Q.,  D.C.L.,  LL.D.,  F.B.S.,  President,  in  the  Chair. 

Elections. — Ru/ua  a  Barrow;  Ashton  Charles  Allen;  Joseph  William  Brown 
Arhah;  Joseph  Albert  Arnold;  Dr.  W,  G,  G,  Arnold^  M.A.,  M,B,;  Lieut.  Michael 
Bame,  B,N.;  Lionel  Charles  Bastow;  Ernest  Edward  Bird;  Major  Everard 
McLeod Blair,  B.E. ;  Maurice  B,  Blake ;  Lieut.-Coloitel  L,  John  Blenkensop,  D,S.O, ; 
Charles  Bdfield  Bone;  John  Bottomley;  Joseph BoxhcUl, commander  s,s,  ^^ Morocco;'" 
Bev,  J.  Gumming  Brown ;  Captain  William  Henry  Bunbury,  B.E, ;  James 
Frederick  Burton ;  E.  A,  CJiartres ;  Jefferson  Davis  Cohn ;  V.  K.  Cornish ; 
C.  T.  Costello,  M.B.;  Captain  Herbert  McCally  Cowie,  B.E. ;  Major  Gilbert 
Stewart  Crawford,  B.A.M.C.;  Jogindra  Nath  Das;  Hervhann  Dawson- Gro ne ; 
Captain  Francis  Arthur  Dickinson  (Duke  of  ComwaXVs  Light  Infantry) ;  Fhilip 
Fraeer  Dietz ;  Ernest  McLeod  Dowson ;  William  Emery;  William  Exshaw ; 
Hunnaa  George  Fai-mer;  Max  Farrand;  Bev.  T.  W.  Fawthrop;  Charles  Beres- 
ford  FoXf  M,A. ;    Charles  Friedlander ;   Kingdon  Iregosse  Frost ;   Bonald    W, 
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iiihhi$»:  Charint  Jasper  Olidden;  Howard  Qolden;  Herbert  Symonds  QolcUmith; 
IWiltrr  Armstrong  Oraham;  Bernard  Hahn;  Musgrave  Robert  Hall;  Rev.  William 
.U./«iM  Sewman  llall;  Frederick  WiUiam  Hayes ;  Sir  Augustus  Hemming,  0,C.M.O.f 
Lirut,  K.  F,  S.  Henderson  (Leicester  Regiment);  John  HenneU;  R,  M.  Heron; 
Uichard  titanley  Howlden;  Charles  Francis  Hutchison;  Dr.  Theo  Bulkdey 
Hifnlop;  McJor-OenercU  E,  R.James;  Pestofyee  Dinshawj  Kahn ;  Captain  Robert 
keywitrth,  li.H.A. ;  Captain  Charles  Trevor  Ixiwrence  (Hampshire  Regiment); 
A.  P.  Low ;  Alejcander  Mackay ;  Robert  Mackintosh ;  Ronald  Maqpherson ;  Edmund 
Marsden;  Felix  Mills;  William  V.Morris;  Captain  W.F.  O'Connor,  CLE.,  LA., 
Captain  R.  Ommanney,  R.E.  (Topographical  Section,  General  Staff);  W.  St.  John 
Oswdl ;  Major  W.  J.  Ottley  (Sith  Sikh  Pioneers) ;  Lieut.  Thomas  H.  Plummer,  LjL, ; 
Jletiry  G.  Ponting ;  J.  R.  Radford ;  Captain  Hugh  Bradley  Roberts,  R.A. ;  Robert 
H.  Rusk;  Hugh  Negus  Sandys;  Captain  Yasunosuke  Satow;  Hans  Christian 
Schiern;  Philip  Sheppard;  Hubert  Smiley;  Howard  Smith;  Sir  Herbert  de 
Stem,  Bart,;  Antony  R.  Stevens;  Murray  Stewart;  Charles  Blades  CoverdcUe 
Storey ;  G.  Cecil  Strathaim  ;  William  Marriott  Sutton ;  Robert  Stanser  Templeton 
James  Jonathan  Thomas;  Lieut.- Colonel  A.  E.  G.  Watherston,  R.E.,  C.M.G. 
Lieut.  Arthur  John  Byng  Wavell  (Royal  Welsh  Regiment) ;  Ernest  Weakley 
Captain  Clive  Witjram  (\Sth  Bengal  Lancers);  Captain  WiUiam  Hales  Wilkie 
Young  (Northumberland  Fusiliers). 

Introduotorj  remftrks  by  the  President. 

The  Paper  read  was  :— 

'*  First  Exploration  of  the  Hoh-Lamba  and  Sosbon  Glaciers  (Hicnalaya)."    By 
Mrs.  Fanny  Bullock  Workman,  F.R.8.G.8. 


Third  Meeting,  December  4,  1905.— The  Right  Hon.  Sir  George  T. 
GoLDiK,  K.C.M.G.,  D.C.L.,  LL.D.,  F.B.8.,  President,  in  the  Chair. 

Kleotionb. — Arthur  Barris ;  Alfredo  Jesus  da  Silva  Basto ;  Frederick  Curtis, 
FJi.C.S.;  Arthur  John  Eveland;  Robert  Stevens  Eraser;  Captain  H  R.  Headlam 
(York  and  Lancaster  Regt.);  Eduxird  W.  Heusinger;  Frank  Henry  Houlder; 
George  E.  Jacobs- Smith ;  George  WiUiam  Lamplugh,  F,R.S.;  Sydney  Lorie ; 
Anthony  C.  Magiaw^  M.D. ;  Stanley  Dods  Mitcheson ;  Major  J.  Weston  Parsons 
Peters  (7th  Dragoon  Guards);  James  Steel;  Lieut.  A.  W.  Stokes,  R.E,;  William 
Edwin  Wade;  Lieut.  Henry  Charles  Woods  (Grenadier  Guards);  B,  Minors 
WooUan, 

The  paper  read  was : — 

**  Exploration  in  the  Abai  Basio,  Abyssinia."    By  H.  Weld  Blundell,  Esq. 
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AddiUont  to  the  Library, 
By  BDWABD  HIIAWOOD,  MJL,  Librarian,  B.a.8. 

The  following  abbreviationi  of  noani  and  the  a<yeotiTes  derived  from  them  are 
employed  to  indicate  the  soaroe  of  artiolea  finom  other  pnbUoationa.  Geographioal 
names  are  in  eaoh  oaee  written  in  fall:— 
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A.  a  Aloademy,  Aoademie,  AkademJe. 
Abh.  s  Abhandlongen. 

Ann.  s  AnnalB,  Annales,  Aiuuden. 

B.  s  Bulletin,  Bollettino,  Boletim. 
Ool.  =  Colonies. 

Com.  s  Ck>mmeroe. 

0.  B.  ss  Gomptee  Bendni. 

E.  ss  Brdknnde. 

G.  s  Qeography,  G^ographie,  Geografla. 

Get.  =  GeteUBohaft 

L  =  Inititnte,  Inititntion. 

Ii.  as  Iivestiya. 

J.  s  Jonmal. 

Jb.  =  Jahrbnoh. 

k.  Q.  k.  =  kaiserlioh  and  kdniglioh. 

If.  =  MitteUnngen. 


Biag.  s  Magaiiiie. 

Hem.  (JA4m.)  s  Memoin,  Mtfmoirei. 

Met  Cm^t)  =  Meteorological,  etc. 

P.  =  Proceeding!. 

R.  =  Boyal. 

Rey.  (Biv.)  =  Beview,  Bevne,  Biviata. 

S.  =  Society,  Soci^t^,  SeUkab. 

8c.  =  8cience(8). 

Sitzb.  =  Sitsnngsberioht. 

T.  =  Transactione. 

T».  =  TijdBchrift,  Tidakrifl. 

V.  =  Verein. 

Verb.  =  Verbandlnngen. 

W.  =  WiuenBcbaf t,  and  componndi. 

Z.  =  Zeitschrifi. 

Zap.  =  Zapitki. 


On  atvount  of  the  ambiguity  of  the  words  octat^,  quarlOy  etc.,  the  size  of  books  in 
the  list  below  is  denoted  by  the  length  and  hreadth  of  the  cover  in  inches  to  the  nearest 
half-inch.     The  size  of  the  Journal  is  10  x  ♦li- 

A  feleetion  of  the  works  in  this  list  will  be  noticed  elsewhere  in  the  *'  Jonrnal." 

EUBOPE. 

Alps.  O.  Teacher  3  (190.1)  :  02-70.  Garwood. 

Alpine  Lakes,  Hanging  Valleys,  and  Corries.    By  Prof.  E.  J.  Garwood. 

Alps— GUoiology.  O,  T^aclier  3  (1905):  49-61.  Penck. 

Glacial  Features  of  the  Surface  of  the  Alps.     By  Dr.  Albrecht  Penek. 

Alpt— Simplon.      JahreA.  O.-Kthnog.  Oet.  Zurioh  (1904-5):  71-104.  Botmmnnd. 

Ueber  die  Aniage  des  Simplontnnnels  und  dessen  Abstockang.  Yon  Prof.  Dr.  M. 
Bosenmund.     With  Map  and  Tlluttrations, 

Alpi— Strnctnre.     B.8,  Beige  G4td.  19  (1905) :  Frocks  Verltaux  127-135.    Van  de  Wlele. 
Lee  theories   nonvelles  de  la  formation  des  Alpes  ot  rinfluence  tectoniqno  des 
affaissements  nioditerrane'ans.     Tar  C.  Van  de  Wiele.     Illustralion. 

Anttria.  Petermanns  M.  61  (1905):  125-129.  Crammer. 

Einiges  iibor  Riickzugsersoheinungen  des  Gletschers  der  "  Uel)ergossenen  Aim  " 
in  Salzburg.     Von  Prof.  H.  Cniramor.     Profile. 

Balkan  Peninsola.  Lyde  and  Mockler-Ferrymaa. 

A  Military  Geography  of  tiie  Balkan  Peninsula.  By  L.  W.  Lyde  and  Lieut. -Col. 
A.  F.  Mocklor-Ferrymiin.  London  :  A.  &  0.  Black,  1905.  Size  7J  x  5,  pp.  x. 
and  204.     Map*.     Prior  5m.  ntt.     Preiented  by  the  Pabtul^ert. 

An  attempt  to  outline,  for  a  particular  region,  the  sort  of  geographical  knowleilge 
required  for  tne  successful  prosecution  of  military  operations.  The  book  contains  much 
that  is  of  interest  to  the  general  reader,  and  is  a  welcome  contribution  to  a  subject  that 
has  been  t<x)  much  neglected. 

Balkan  Peninsnlt.  Iz.  Imp.  Rns*.  G.S.  40  (1904) :  399-4.^fi.  Moshkoff. 

Turkish  tribes  in  the  Italkan  Peninsula.     By  B.  A.  Moshkoff.    [In  Russian.] 

Baltic  Sea.  Stenini. 

Conteil  Perm,  Tntemat.  Kxplttr.  Mrr ;  PuhL  Cirronntance  15  (1904):  pp.  7. 

Ein  Versuch   zur   Untersnciiung  der  Hydrographischon  Verandenmgen  in  der 

Nordlichen   Ostsee  sowie  im  Finniachen  und  im  Bothnischen  Meerbusen.     Von 

Sigurd  Stenius.     Diugramt. 

On  variations  in  salinity,  et(;. 

Belginm.  

La  Belgique.  [1830-1905.]  Institutions,  Industrie,  Commerce.  Bruxelles:  J. 
Goemaere,  r.)05.  Size  10^  x  7,  pp.  xx.  and  870.  Map  and  Illustrationa.  Presented 
by  M.  le  Minitire  de  VImlu*lrie.  et  du  Travail. 

Gives  a  comprehensive  view  of  modern  Belgium,  especially  from  the  point  of  view 
of  industry  and  common •<>. 

Belginm.  B.S.  Beige  Geol.  19  (1905)  :  Proces  Verhaxiz  20-41.  Simoens. 

Denxi^me  note  sur  la  tectonique  de  la  valle'e  de  la  Senno.  Par  G.  Simoens. 
IthatratioM, 

No.  I. — January,  1906.]  h 
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Belgium— Antwerp.  Hertolet. 

Scheme  for  the  ExtenBion  of  the  Port  of  Antwerp.  F.  O.,  MiBoellanooiu,  No.  640, 
1905.    Size  9J  x  6J,  pp.  12.    Plan.    Price  Id. 

Bulgaria— Veteorology.     VttermanM  M.  61  (1905) :  176-180.  Kaemer. 

Die    Temperaturverteilung    in    Bulgarien.     Von    Dr.    K.   Kassner.     Maps  and 
Diagram. 

Carpathians.  Ahr€g^  B.8,  ITongroise  Q.  32  (1904):  46-60.  Oiirbnii. 

Das  Czdrkn-Gebirge.  Von  D.  G^za  Czirbusz.  (Fsldr.  K6xh  32,  1904:  143-159. 
Uluttraiion^.) 

Carpathians.  Ahr^g^  B.S.  Hongroise  O.  32  (1904) :  63-71 .  Ldety. 

Ueber  die  Seen  des  Retyezlit-Gebirges.  Von  Dr.  L.  v.  L<Sczy.  {FSldr.  K6zl.  32 
(1904) :  224-233.    Map$.) 

Carpathians.  Ahrfg€  B.S.  Hongroite  O.  32  (1904) :  128-182.  Bstankoyits. 

Die  mittlere  Hohe  der  Uber  das  G^birgssyBtem  der  Karpaten  verlaufenden  hiichsten 
Linie.    Von  £.  Sztankovits.    (FCldr.  K6zl.  82  (1904):  349-355.    Map.) 

Sarope.  Naiurw.  WochenBchrift  ^  (\^()S) :  593-597.  Penck. 

Das  Klima  Europas  w&hrend  der  Eiazeit     Von  Prof.  Dr.  A.  Penck. 

Europe— Capitals.  Bnschiok. 

Wandorungen  curop&isoher  Ilanptstiidte.  Von  B.  Buschick.  (Friodricli  Ratzels 
Gedaohtnis,  1904.    Pp.  :J-22.) 

Fasroes.  Rev.  G.  56  (1905):  311-316.  VincL 

Les  ilea  Faroe.    Par  V.  Gandard  de  Vinci.     With  JUnttratiow. 

Franee.  Ann.  G.  14  (1905) :  236-244.  Vargerie. 

La  nouvelle  carte  de  France  an  50,000°  du  Scryioe  geographiqne  de  PArmee.  Par 
E.  de  Margerio.     With  Map. 

France.  B.8.G.  Com.  Bordeaux  31  (1905)  :  269-278.  Lestrade. 

Garonne,  Gironde.    Par  P.  Lestrade. 
Oontests  the  views  of  M.  St.  Jonra  (ibid.^  p.  161)  as  to  the  hiatory  of  the  names. 

France.  La  G.,  B.8.G.  ParU  12  (1905) :  145-148.  Binard. 

L'^rosion  marine  h  la  Pointe  de  la  Goubre.    Par  C.  Bcnard.     With  Diagramtt. 

France.  La  O..  B^.G.  ParU  11  (1905)  :  257-284,  343-358,  413-434.  Fabre. 

Le  sol  de  la  Gasoogne.     Par  L.  A.  Fabre.     With  Maps  an<l  Seetionf^. 

France.  La  G..  B.S.G.  Paris  11  (1905)  :  435-446.  

Explorations  glaoiaires  accomplies  en  France  pendant  Pe'te  1904.       With  Map. 

France.  La  G.,  B.S.G.  Paris  12  (1905) :  178-180.  Babot. 

Histoire  d*un  torrent  des  Alpea  fran9ai8eB.     Par  C.  Babot. 
France — Census.  

B^nltats  atatiatiques  du  Rocenaement  g^ne'ral  de  la  population  eifectu^  le  24  mars 
1901.  Tome  i.  Introduction,  Population  legale  ou  de  residence  habitnelle  pour 
la  France  entibre ;  Population  preaente :  Ko^iona  de  Paris,  du  Nord  ot  de  TEst. 
Paria,  1904.     Size  11x9,  pp.  xxiv.  and  870. 

France— Isle  de  Franee.  Gallois. 

Atti  Congresso  Intemat.  Sc.  Storiohe,  1903, 10  (1904):  19-24. 

Une  region  iiaturelle  fran9ai8e ;  le  pays  de  France.     Del  Prof.  L.  Galloia.     With 

Map. 
"La  France,"  in  its  narroweat  acnac,  waa  formerly  the  deaignation  of  a  diatrict 
ciroumacribed  by  the  Seine,  tlio  Mamc,  and  the  Oise,  and  tributaries  of  the  two  last. 
The  uae  atill  lingera  in  the  deaignations  Mareil  and  Ch&tenay  "  en  France." 

France— Speleogy.  Spelunea  6  (No.  41)  (1905) :  pp.  192.  Kartel. 

La  Sp^^ologie  au  XX*'  Si^cle  (Uevue  et  Bibliographic  des  recherchea  aouterrainea 
de  1901  a  1905).     Par  K.  A.  Martel.     P'"  Ptie:  France.     With  Sections. 

France— Tarn.  Rev.  G.  66  (1905) :  293-HOl.  NaniidreB. 

Le  Sidobre.    Par  B.  Nauzieres.     With  Map  and  lUuttrations. 

Franee  and  Switierland.     Questions  Diplomatiques  9  (1905)  :  142-146.  Pinoii. 

Lo  Simplon  et  la  Faucille.    Par  Uen4  Pinon. 
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etnuny.  Jf.F.  UalU-a.-S.  (1905) :  17-4i.  Groultr. 

Die  Einteilang  dee  Landes  zwisohen  anther  Saale  und  Malde  inGane  and  Arohi- 
diakonate.    Von  Prof.  Dr.  H.  Grossler.     With  Map. 

etrmtny— Folma.  M.V.E.  Hatte-a.-S.  (lim) :  1-16.  MtUler. 

Die  hydrographisi'ho  Kntwicklun^  dor  Fuhneniederuog.      Yon    Dr.  A.   Miiller. 
With  Map. 

The  Fohne  ia  a  tributary  of  the  Soale. 
Gtrmany— Hydrology.        Petermanns  M,  61  {lOOry) :  187-189.  Fisoher. 

Die  Wa8serBtandBbewogun<c  in  don  iiorddoutschon  Flussgobioten  im  bydrologischen 
Jahre  1901.    Von  Dr.  F.  J.  Fiachor. 

aozmany— Magdeburg.      M.V.E,  Halle-a.-S.  (1905) :  44-79.  Jaeob. 

Die  geographiich  be<lingten  wirtachaftlicben  Orundlagen  der  Magdebnrgor  Gegend. 
Von  T.  Jaeob.     With  Map*. 

Garmany— PnutU.    Katunv.  Tf'o<jfteiwcfcr»y«  20(1905):  501-571,577-585.  Hilbert. 

Etne  natarwisscDBcbaftliclie  Wanderung  iiber  die  kurisohe  Nebrung.  Von  Dr. 
Bichard  Hilbert.     With  Map  and  Illuatrationft. 

eermany— SohloBwig.  Gfobut  88  (1905) :  109-111.  Voriti. 

Die  Hallig  Jordsand.     Von  G.  Moritz. 

Oormaiiy— Wends.    Foneh.  tleutich.  TjamJes- u.  Volk»h.  16(1)  (1905):  pp.  124.     Witte. 
Wendisohe  Bevulkerungsreste  in  Mecklenburg.     Von  Dr.  H.  Witte.     With  Map. 

Greeee.  G.Z.  11  (1905) :  445  475.  Chalikioponlot. 

Wirtflobaftngeogmpbiaohe  Skizze  TbcBsaliena.     Von  Dr.  li.  Cbalikiopouloe. 

Greoeo— PlataM.  ZikOB. 

K.  ZikoB.  Etado  Historiquo  aur  la  Determination  dea  Positions  do  la  Bataille  de 
Plat^.     [In  Greek  and  Fn^nch.]    Athens,  1905.     Size  7  x  5,  pp.  70.     Map. 

Oroeoo— Bantorin.    n.S.R.  Behje  Q. 28  (1904) :  413-431 ;  29  (11H)5) :  47-62.  Hanttecoiir. 
L'ile  de  Santorin.    Par  H.  Hauttcca&ur.     With  Map. 

Holland— Hydrology.     B.S.  Edge  O/ot.  19  (1905)  :  Frocks- Verhauz,  59-65.         Dubois. 
£.  Dubois,    ftndes  sur  les  caux  sonterraines  den  Pays- Has.    L*eau  douoe  du  sous- 
sol  des  Dnnes  et  des  Polders. 

Holland— loe-ago.     K.A.W.  AmHerdim,  P.  i^ec.  Sc.  7  (1904):  40-41.  Dubois. 

On  the  direction  and  the  8tiirtinfr-i)oiiit  of  th('  diluvial  iee-motion  <*ver  the  Nether- 
lands.    By  Prof.  E.  Dubois. 

Holland— Tides.  Van  der  Stok. 

Etudes  des  Phcnomeues  do  Maree  sur  les  Cotes  Neerlandaises  (K.  Nederlandsch 
Meteorologisch  Instiiiiut,  No.  90).  II.  HeHulints  d'ObHervations  faites  k  bord  des 
Bateaox-Phares  Neorlandais,  par  J.  P.  Van  der  Stok  (pp.  84).  III.  Tables  des 
Courants,  by  the  same  (pp.  106).  Utrecht,  1905.  Size  10  x  7.  IHagrams.  Pre- 
§etUed  tty  the  K.  Nederhinilnch  Metrorttlogisch  In*tHuut. 

Hungary.  Abr€g€B.S.  Hongroise  G.  31  (1903)  :  54-60.  Balogh. 

Die  raittlere  Hobo  drs  gn>8scn  unj^arischon  Tieflandes.  Von  Dr.  M.  Balogh. 
{F6lih.  K6zl  31  (1903):  :579-390.     Map.) 

Hungary.  Al)r^ij€  B.S.  Hongroiae  G.  33  (1905) :  33-42.  Belnlesiko. 

Elne  siedlungsgeogniphische  Untersuchung  der  Unterou  Donaugegeml.  Von  A. 
Beloleszko.    {FOldr.  KUzl.  33  (190"))  :  8:i-95.    Map$.) 

Hungary.  Abr^gtfB.S.  Uoiujroise  G.  32  (1904) :  8o-i)5.  Bogdinty. 

Die  Wasserfiihrung  der  Tisza.  Von  Edmund  vou  Bogdiinfy.  {Fohlr.  Kozl.  32 
(1904):  275-283.) 

Hungary.  Aln-aje  B.8.G.  Uongrohe  32  (1904)  :  175-180.  Cholnoky. 

Die  wissensohaftlicho  Erforschung  des  Alftild.  Von  Dr.  Kugen  von  Cholnoky. 
(TOdr.  fSzl.  32  (1901) :  456-401.)  • 

Hungary.  AU^gifB.S,  Hoiigroi^^e  G.Z2{V3(y{):  101-108.  Gyory 

Die  Mittlere  Hobo  des  kleinen  ungariscben  Tieflandes.  Von  Ella  v.  Qyory 
(WWr.  Kdzl.  82  (1904)  :  314-319.) 
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Hungary.  Ahr€gi  B.8.  Hangroite  O.  88  (1905) :  44-46.    Harmos  and  BUfanaTits. 

Die  mitUere  H5he  der  Dilnvialplatie  zwiaohen  der  Donau  and  der  Tissa.  Yon  E. 
Harmos  and  D.  Stojanoviis.    {FSldr,  KdzL  88  (1905) :  116-117.    Section.) 

Hungary.  Abr^  B,8.  Hongroiie  Q,  88  (1905)  :  76-77.  Klein. 

Eigenheiten  des  Klimas  von  Ungarn.  Yon  A.  Kleiu.  {F6ldr.  ^tfz^.  88  (1905): 
240-247.    DiagravM.) 

Hungary.  Ahr€ge  B.8.  Hongroiie  G.  82  (1904) :  150-173.  Mirki. 

Ueber  don  Namen  EolozBvllr.  Yon  Alexander  M&rki.  (JFdldr,  Kdzl.  82  (1901) : 
398-419.) 

Hungary.  Ahr^^B.8,  Hongroiie  O.  82  (1904):  1-11.  Kihutia. 

Die  hydrograpbiscben  Yorbaliniaso  doe  Kalkplateans  von  Yaskdh.  Yon  A. 
Mibotia.    {Fdldr.  Kdlx,  82  (19U4)  :  1-31.) 

Hungary.  AbrSg€B.8.  Hongroitie  G,  32  (1904) :  133-136.  Timkd. 

Daa  Ecseder  Moor.  Yon  E.  Timko.  (FtfWr.  K6zl.  82  (1904) :  369  -381.  IHustra- 
tion».) 

Hungary— Population.     Ahr^if  B.8.  HongroiM  G.  88  (1905) :  7-10.  Zombory. 

Die  Yolksdichtigkeit  Ungarns  im  Gebieto  jenseitB  der  Donau  auf  Grand  der  Daten 
der  Yolkszablung  vom  Jahrc  1900.  Yon  I.  Zombory.  (.FBldr.  KOd.  38(1905): 
18-21.) 

loeUnd.  Sitzh.  K.A.W.  Wien  113,  Aht.  2a  (1904) :  183-269.  Hann. 

Die  Anomalicn  der  Witterang  auf  Island  in  dem  Zeitraame  1851  bis  1900  and 
deren  Beziebungeu  la  den  gleicbzcitigen  Witterangsanomalien  in  Nordwestearopa. 
Yon  J.  Hnnn. 
Iceland.  G.  Tt.  18  (1905-6) :  98-112.  Thoroddsen. 

Iiava0rkener  og  Ynlkaner  paa  Islands  H^jland.  Geografisko  og  gcologiske  Under- 
s^gebier.    Af  Prof.  Dr.  T.  Thoroddsen. 

Italy.  B.B.G.  lialiana  6  (1905) :  609-619.  BereUi. 

La  Gontea  di  Modica.  Ooutribato  al  Glossario  del  nomi  territoriali  italiani.  Nota 
del  Prof.  P.  Revelli. 

Italy— Varches.  Porena  and  Others. 

Clab  Escarsionisti  di  lesi.  Perobe  si  debba  dire  Marcbc  o  non  Murca.  Lettere 
dei  Professori  P.  Porena,  O.  Marinolli,  C.  Mamnelli.  lesi,  11M)5.  Size  9 J  x  6J, 
pp.  14. 

Italy— Plaoe-namei.  Graito. 

AUi  Congresao  Iniernat,  8c.  8ionche  (1903) :  10  (1904) :  27-38. 

Del  significato  geogmfic*o  del  nome  Fie*m  in  Italia,  e  di  un  antico  nome  ad 
Flexum  incorporate  nel  nome  di  "  S.  Pietro  in  fine."  Del  Prof.  Gabrieh;  (jifrasso. 
Map. 

Italy— Sardinia.  Rev.  G.  lialiana  12  (1905) :  267-273.  Loptrfldo. 

NuoYO  Collegamento  Geodetico  dell*  Isohi  di  Sanlegna  al  Contineiite.  Di  Antonio 
Loperfido.    Map. 

Italy— Sicily.  Wennert. 

Die  Insel  Sicilien  in  Tolkswirtsobaftlicher,  kaltureller  and  soziulor  Beziehung. 
Yon  G.  Wermcrt.  Berlin  :  Dietrich  Beimer  (Ernst  Yobsen),  1905.  Size  11|  x  8, 
pp.  6  and  488.    Map.    Pritre  108.    [To  be  reviewed.] 

Italy— StromboU.  C.R.  141  (1905):  575-579.  Laoroiz. 

Snr  le  tremblement  de  terre  ressenti  le  8  septcmbre  k  Stromboli  et  sur  Te'tat  actuel 
de  ce  voleau.     Dr.  A.  Laoroix. 

Jura.  B.S.G.  Lille  44  (1905):  141-148.  Blanohard. 

Le  Jara.     Par  B.  Blanohard.    With  lUmlraiiont. 

Limnology— Seiches.    Biv.  G.  lialiana  12  (1905) :  127-135,  216-225, 291-299.    Magrini. 
I  recenti  stndi  sulle  sesse  o  le  sesse  nei  laghi  italiani.    Del  Dott.  G.  P.  Magrini. 
Diagrams.     Aho  Mparate  cftpy,  presented  htj  the  Author. 

Horthem  Europe.  Harvie-Brown. 

Travels  of  a  Naturalist  in  Northern  Europe.  Norway,  1871 ;  Archangel,  1872 ; 
Petchora,  1875.  By  J.  A.  Harvie-Brown.  2  vols.  "London :  T.  Fisher  Un^in, 
1905.  Size  9)  x  6|,  pp.  xiv.  and  542.  Maps  and  Illustrations.  Price  GSs.  nei. 
Presented  by  the  PMielier.    [To  bo  reviewed.  J 
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HOTth  8m.    ComeU  ExpUr.  Mer.  PiM.  Giro.  No.  19  (1904) :  pp.  8.        Helland-Hanieii. 

Zur  Oseanographie  des  Nordmeeres.  Besnm^  eit^es  am  22.  Jali  gehaltenen 
YoriragB  yon  B.  Helland-Hansen.    DiagramB, 

Norway — ^flora.  Nonnan. 

Notrges  ArkUake  Flora.  II.  Overdigtlig  FremBtilliD^  af  Karplantomes  Udbrod- 
ning,  forhold  til  omgiyelserne  M.  M.  2^*^.  Haly.  J.  M.  Norman.  Kristiania :  H. 
AadiehoDg  &  Ck>.,  1901.    Size  10  x  6|,  pp.  443-623. 

Norway  and  Sweden.  G.Z,  11  (1905) :  425-435.  Benicli. 

Norwegens  YorhaltDU  zu  Soliwoden  yom  geographisohen  Goflchichtspankte  aus. 
Yon  Dr.  H.  Bcuaoh.     With  Maps. 

Norway  and  Sweden.      Nationul  G.  May.  16  (1905) :  429-431.  

A  Comparifiou  of  Norway  und  Sweden. 

Norway — Meteorology.  Mohn. 

Jahrbnch  dee  Norwegisohen  Moteorologischen  Institiits  fur  1900  (pp.  xii.  and  122). 
Ditto,  1901  (pp.  xii.  and  122).  Ditto,  1902  (pp.  xii.  and  122).  Ditto,  1903  (pp.  xii. 
and  120).     Chriaiiania,  1901-04.    Size  13  x  10. 

Vnited  Kingdom— England.  Cox. 

The  Royal  Forests  of  England.  By  J.  C  ( -ox,  ll.d.  [The  Antiquary's  Books.] 
Ixmdon:  Methuen  &  Co.,  1905.  Size  9x6,  pp.  xvi.  and  372.  Illustrations, 
Price  Is,  6fL  net.     Presented  by  the  Publishers. 

An  interesting  book,  supplying  for  tlie  first  time  a  comprehensive  and  systematic 
sk(3tch  of  the  history  of  the  Boyal  forests,  from  material  in  the  liocord  Office  and  else- 
where. The  standpoint  is,  however,  rarely  that  of  the  geographer,  the  book  dealing 
mther  with  forest  customs  and  administration  than  with  changes  in  the  extent  of  the 
forests,  their  relation  to  soil  and  climate,  and  such  m^itters.  Still,  the  data  supplied 
would  no  donbt  prove  useful  to  any  oiiu  desirous  of  tracing  the  changes  to  which  the 
surface  of  the  country  has  been  subject  within  historic  times. 

Vnited  Kingdom — Somersetshire.  Biehmond. 

The  Story  of  Somersetshire.     By  W.   K.   Ki(;hmond.     London :  Wake  &  Dean, 
[not  dated'].     Size  7^  X  5,  pp.  xii.  and  296.     Map  atui  lUuetratione,    Price  is.  6d. 
Presented  by  the  Publishers. 
Traces,  in  an  iutcresting  way,  the  part  played  by  Somersetshire  in  the  leading 

events  of  English  histt^ry. 

ASIA. 

Ceylon.  Warren. 

Ceylon.     Administration   l{e|>urtti,  1904.     Part  i.  Civil  Survey.     Report  of  Mr. 

P.  D.  Warren,  Surveyor-General.    Size  V.\^  x  8^,  pp.  36.     Maps,  Plans,  and  Illus- 

trations.     Presented  by  the  Surreyor- General,  Ceylon. 

Central  Ana.  Hedin  and  Ekholm. 

8?en  Hcdin.  Scientilic  Results  of  a  Journey  in  Central  Asia,  1899-1902.  Vol  2. 
I/op-Nor,  by  Dr.  S.  Hedin.  Vol.  5,  Part  ia.  Meteorologie,  von  Dr.  N.  Ekholm. 
I.  Die  Beobachtungen,  1891  1897  und  1899-1902.  Stockholm:  P.  A.  Norstedt 
&  Soner,  1905.  Size  13  x  10,  pp.  716,  xii.,  and  402.  Maps  and  lUuntratians. 
Mapsy  vol.  2,  in  separata  case,  size  16  x  1 U-     Presented  by  Dr.  S.  Uedin. 

Central  AsU— Tian  Shan.    B.  American  G.S,  37  (1905) :  513-530.  Huntington. 

The  Mountoins  and  Kibitkas  of  Tian  Shan.     By  E.  Huntington.     With  Sections. 

Central  Alia — Tian  Shan.  Menbaoher. 

The  Central  Tian-Shan  Mountains,  1902-1903.  By  Dr.  G.  Morzbacher.  Pub- 
lished under  the  authority  of  the  Royal  Gkjographical  Society.  liondon:  John 
Murray,  1905.  8ize  9x6,  pp.  viii.  an«i  291.  Map  and  lUmtrations.  Price  Vis. 
net.    Presented  by  the  Publisher, 

China.  Abr^g^B.8.  Hongroi>te  G.  33  (1905):  67-7r).  Cholnoky. 

Die  groBse  cliinesischo  Tiefebcne.  Von  K.  v.  Cholnoky.  (F^ldr.  K6z1.  33  (1905) : 
224-239.     Map  and  III ity^t rations.) 

China.  Cholnoky. 

Biyer-Begulation  and  Soil-Amelioration  iu  Ciiina.  By  Dr.  Eugcnius  Cholnoky. 
[In  Hungarian.]  (Viziigyi  Kozlemenyek,  xxi.  Fiizet.)  Budapest,  1905.  Size 
10  X  7,  pp.  100.    Maps  and  Illustrations.    Presented  by  the  Author. 
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OhiiUL  Hardy. 

John  Chinaman  at  Homo.    Sketches  of  Men,  Manners,  and  Things  in  China.    By 
the  Rev.  E.  J.  Hardy.    London :  T.  Fisher  Unwin,  1905.    8use  9  X  6,  pp.  336. 
IUuttratian$,    Price  10«.  6d,  net.    Presented  by  the  PMither, 
The  author  trayelled  a  good  deal  in  Central  and  Southern  China  when  on  leave  of 
absence  from  his  post  as  chaplain  to  the  forces  at  Hong-Kong.    He  has  evidently 
taken  much  pains  to  understand  the  Chinese  character,  and  his  ucetchos  of  native  life 
away  from  the  reach  of  foreign  influence  are  of  some  original  value. 

China.  

China.  Imperial  Maritime  Customs.  I. — Statistical  Series :  Noe.  3  and  4.  Betums 
of  Trade  (4<;th  Issue)  and  Trade  Reports  (40th  Issue),  1901.  Part  i.— Report  on 
the  Working  of  the  Post  Office  (a  continuation  of  Part  i. — Abstract  of  Statistics  of 
the  Trade  of  China).  Shanghai :  Kelly  &  Walsh,  1905.  Size  11x8),  pp.  20. 
Map. 

China— Historioal.     English  HittoHoal  Bev.  20  (1905) :  625-636.  Parker. 

China  and  the  Ancient  Cabul  Valley.    By  E.  H.  Parker. 

China— Kiao-ChoiL  Deutsche  G.  Blatter  28  (1905) :  87-112.  Xolshom. 

Die  wirtschaftliche  Bedeutung  und  Eutwickelung  des  Kiautschougebietes.  Yon 
Walther  Kolshom. 

China— Seohnan.  La  O.,  B.8.G.  Paris  13  (1905) :  87-98.  Legendro. 

Le  Sseu-tch'ouan,  son  sol,  son  climat,  ses  productions.    Par  Dr.  A.  F.  Legendre. 

China— Trade.  

China.  Imperial  Maritime  Customs.  I.  Statistical  Series.  Nos.  3  and  4.  Returns 
of  Trade  and  Trade  Reports,  1904.  Part  ii.  Reports  and  Statistics  for  each  Port. 
Vol.  i.  Northern  Ports.  Shanghai,  1905.  Size  11 1  x  8|,  pp.  xvi.  and  534.  Maps 
and  Diagrams. 

Chinese  Empire— Tibet.   J.  and  P.  Asiatic  S.  Bengal  1  (1905) :  106-1 16.    Chandra  Das. 
The  Monasteries  of  Tibet.    By  Rai  Sarat  Chandra  Das. 

Chinese  Empire— Tibet.  Chandra  Das. 

/.  Asiatic  S.  Bengal  73, 1't.  i..  Extra  No.  (1904) :  80-93. 

Tlie  Hierarchy  of  the  Dalai  Lama  (1406-1745).    By  Rai  Sarat  Chaudra  Das. 

Chinese  Empire— Tibet.  Chandra  Das. 

J.  Asiatic  S.  Bengal  73,  Pt.  i.,  Extra  No.  (1904):  94-102. 

Tibet  under  the  Tartar  Emperors  of  China  in  the  13th  century  a.i>.  By  Rai  Sarat 
Chandra  Das. 

Chinese  Empire— Tibet.  Globus  88  (1905) :  149-154.  Gtfta. 

Wilb.  Filchners  Beise  in  Ost-Tibot    Yon  W.  GOtz.     WiOi  Illustrations. 
See  note  in  the  Journal  for  May  1903  (p.  562). 

Chinese  Empire— Tibet.  Bawling. 

The  Great  Plateau,  being  an  account  of  exploration  in  Centnil  Tibet,  1903,  and  of 
the  Gartok  Expedition,  1904-1905.  By  Captain  C.  G.  Bawling.  London:  E. 
Arnold,  1905.  Size  9  x  6,  pp.  xii.  and  324.  Maps  and  Illustrations.  Price  15«.  net. 
Presented  by  Ute  PuUisher. 

This  important  work  will  be  reviewed  in  an  early  number. 

Chinese  Turkestan.     B.  Comity  Asie  Franfaise  6  (1905) :  370-372.  

Une  mission  archcologique  an  Turkestan  Chinois. 
On  an  expedition  undertaken  by  M.  V.  I*elliot. 

Dutch  East  Indies.  Blink. 

Nedorlandsch  Oost-  en  West-Indie.  Goog^phisch,  cthnographisch  en  economisch 
beschreven.  Door  Dr.  H.  Blink.  Ecrste  Deel.  Leiden :  E.  J.  Brill,  1905.  Size 
10  X  7,  pp.  xii.  and  576.    Maps  and  Illustrations. 

To  be  completed  in  two  volumes. 
Dutch  East  Indies— Volcanoes.  Baren. 

I)e  Vulkanen  van  Ned.-Indiii  (Overgedrukt  uit  do  Encyclopicdie  van  N.-I.)  Van 
J.  van  Baren.     (N.r.  1905.)    Size  10)  x  7,  pp.  [7].    Presented  by  the  Author. 

Eastern  Asia.  Ann.  G.  14  (1905) :  245-258.  OaUois. 

La  structure  do  TAsie  orientale  d'aprbs  les  travaux  recents.    Par  L.  Gallois. 
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Saltern  Aiia.  Jagatjit  SingK 

My  TravelB  in  China,  Japan,  and  Java,  1903.  By  U.  H.  the  Baja-i-Rajgan  Jagat- 
jit  Singh  of  Kapurthala.  Loudon  :  Hutohinson  &  Co.,  1905.  Size  9  x  6),  pp.  xii. 
and  226.  Map  and  Illustrations.  Price  12f.  Qd.  neL  Vreiented  by  the  Fublishers, 
[To  be  reviewed.] 

Saftam  Atia.  Littie. 

The  Far  Eaat.      By  Archibald  Little.    (The  "Regions  of  the  World"  Seriea, 
edited  by  H.  J.  Mackinder.)    Oxford :  The  Clarendon  TresB,  1905.    Size  9^  X  6, 
pp.  viii.  and  334.     Maps  and  Illustrations.     Frice  Is.  6d.  mt.     Vresenied  by  the 
Dtlegoies  oj  the  Press. 
See  review,  ante. 

Saltern  Alia.  Whitney. 

Jungle  Traild  and  Jungle  People.   Travel,  Adventure,  and  Observation  in  the  Far 
East     By  C.  Wiiitney.     London  :  T.  W.  Laurie.  1905.     Size  9x0,  pp.  xvi.  and 
310.     Illustrations.    Price  I2s.  net.     Preumted  by  the  PubUsher. 
Striking  descriptions  of  tlio  jungles  of  the  Far  P^ust  (India,  Sumatra,  Siam,  etc.), 

with  the  men  and  beasts  that  inhabit  them. 

Saltern  Alia— Buiso-Japanese  Treaty.    A  traierg  le  Monde  11  (1905) :  293-294.    

Kesultats  gcographiques  du  Traite'  do  Portsmouth.     With  Maps. 

SaiUm  Alia—Sakhalin.     B.S.  Etudes  Col  12  (1905) :  541-554.  Geerti. 

L'lle  de  Sakhaline.    Par  R.  Geerts.     With  Map  and  Illustrations. 

French  Indo-Ohina— Cambodia.  Gerini. 

Imp.  and  Asiatic  Quarterly  Ren.  17  (1904) :  355-3'J8  :  19  (1905) :  361-394  ; 

20(1905):  89-101. 
A  Trip  to  the  Aneient  Ruins  of  Kamboja.    By  Lieut.-Col.  G.  E.  Gerini. 

French  Indo-China—Laoi.     Ann.  O.  14(1905):  274-276.  Parceyanz. 

Lee  Yoies  d'ace^  au  Laos  supe'rieur.     Par  H.  de  Parcevaux. 

French  Indo-China— Eailway.     B.8.G.  Lille  44  (1905) :  188-191.  

Lo  Trans-Iudo-Cliinois.     With  Map. 
India.  Imp.  and  Asiatic  Qmirlerly  Hec.  20  (1905) :  39-46.  Fiwher. 

The  Mopand  Irrigation  Project,  Madras.     By  (tenoral  J.  F.  Fischer. 
India— Aiiam.  Bamei. 

Report  on  the  Trade  between  Assam  and  tiio  adjoining  Foreign  Tribes  and 
Countries  for  the  Three  Years  ending  Marcli  31,  1905.  By  II.  C.  Barnes. 
Shillong,  1905.     Size  K)  x  8J,  pp.  20. 

India— BalnchisUn.       Imp.  and  Asiatic  Quarterly  lUv.  20  (1905) :  10-18.  Black. 

Baluchistan  and  its  Possibilities.     By  0.  E.  D.  Black. 

A  useful  summary  of  existin*^  knowledge,  with  a  discussion  of  the  strategic 
advantages  offered  by  the  country.  Mr.  Black  urges  the  advisability  of  an  economic 
and  statistical  survey. 

India— Bengal.  HiU. 

Indian  Records  Series.  Bengal  in  175ii-17.')7.  A  selection  of  Public  and  Private 
Papers  dealing  with  tiie  affairs  of  the  British  in  Bengal  during  the  reign  of  Siraj- 
uddaula.  tklited  with  Notes  and  an  Historical  Introduction  by  S.  C.  llill.  3  vols. 
Published  for  the  Government  of  India.  London  :  J.  Murray,  1905.  Size  9^  X  6J, 
pp.  (vol.  i.)  ccxii.  and  308;  (vol.  ii.)  xx.  and  470;  (vol.  iii.)  viii.  and  488.  Maps^ 
Plans,  and  Illustrations.     Price  (3  vols.),  3G«.  net.     Presented  by  the  Publisher. 

India— Calcutta.  Bleohynden. 

Calcutta,  Past  and  I^rcsent.  By  Kathleen  Blechynden.  London :  W.  Thaeker  and 
Co.,  1905.  Size  8|  x  5J,  pp.  xvi.  and  246.  Illustrations.  Presented  by  the  Pub' 
Ushers. 

This  work  does  not  profess  to  compete  with  existing  histories  of  English  enterprise 
in  Bengal,  but  aims  rather  at  }>ourtraying  the  personal  life  of  the  actors  in  that  neld. 
The  author  possesses  the  advantage  of  a  family  connection  with  Calcutta  extending 
over  a  numl)er  of  years,  which  has  put  in  her  hands  many  pergonal  records,  beiides 
mapi  on  which  changes  were  recorded  as  they  occurred. 

India— Earthquake.  liev.  O.  Italiana  12  (1905) :  312-317.  Alfkni. 

11  grande  terremoto  d' India  del  4  aprile  1905,  e  le  rogistrazioni  siemioho  all'  Observa- 
torio  Ximeniano  di  Firenze.    Del  P.  Guido  Alfani. 
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India— Hittorioal.  Lyall. 

The  Rise  and  Expansion  of  the  British  Dominion  in  India.     By  Sir  A.  Lyall, 
K.O.B.,  etc.      Srd  edit.     London :  John  Murray,  1905.     ^ze    9x6,  pp.  xviii. 
and  3i56.    Mapi,    Price  5«.  net.    Presented  by  the  PuHuher. 
This  forms  practically  a  new  work,  the  whole  having  been  re-cast  and  mnoh  ex- 
tended, its  value  being  thus  greatly  enhanced. 

India— N.-W.  Frontitr.    /.  Aiiaiie  8.  Bengal  73,  Ft.  3,  Extra  No.  (1904) :  1-34.     Bom. 
Customs  in  the  Trans-border  territories  of  the  North- West  Frontier  Provinoe. 
Communioated  by  H.  A.  Bose. 

India—Elver  HngU.  Vemon-Harconrt. 

Minutes  of  P.J,  Civil  Engineers  160  (1905) :  100-210. 

The  River  Hooghly.    By  L.  F.  Vemon-Harcourt.     With  Maps, 
Noticed  in  the  November  number  (p.  554). 

Japan— Volcanic  Islands.    J,  Tokyo  G.8, 17  (1905) :  274-270.  Kanehara. 

A  New  Volcanic  Island  appeared  near  S.  Angustino  (Volcano  Islands).  By 
Nobuyasu  BLanehara.     With  Map.    [In  Japanese.] 

Koroa.  It,  Imp.  Buss.  0.8.  40  (1904) :  330-354.  Korf. 

The  population  of  Korea.    By  N.  A.  Korf.    [In  Bussian.] 

Korea.  EockhilL 

Gbina*s  Intercourse  with  Korea  from  the  Fifteenth  Century  to  1895.     By  W.  W. 
Rockhill.    London  :  Luzuc  &  Co.,  1905.    Size  8|  X  5|,  pp.  60.    lUustrations,    Price 
3$.  6d.  net.    Presented  by  tlie  PMishers. 
See  note  in  the  December  number. 

MaUy  Arehipelago— Celebes.    Globus  88  (1905) :  154-158, 171-175, 191-195.    Biohter. 
Unsere  gegenwiirtige  Keuntnis  der  Ethnographie  von  Celebes.     Von  O.  Biohter. 

Malay  Archipelago— Celebes.  Sarasin. 

Beison  in  Celebes  ausgefuhrt  in  den  Jahren  1893-1890  und  1902-11^03.  Von  Paul 
und  Fritz  Barasin.  2  vols.  Wiesbaden  :  C.  W.  Kreidel,  1905.  Size  9J  x  6J,  pp. 
(vol.  1)  xviii.  and  382 ;  (vol.  2)  x.  and  390.  Maps  and  Illustrations.  Presented  by 
the  Authors.    [To  bo  reviewed.] 

Valay  Archipelago — Bnmatra.  Blok. 

K.A.W.  Amsterdam,  P.  Sect.  Sc.  7  (1905):  453-459. 
The  connection  between  the  primary  triangulation  of  South  Sumatra  and.  that  of 
the  West  Coast  of  Sumatra.    By  S.  Blok.     With  Maps. 

Cf.  Note  in  the  December  number. 
Persia.  Morgan. 

Mission  scientifique  en  Perse.  Par  J.  de  Morgan.  Tome  III.  1  Partie.  Etudes 
g^ologiques.  Ucologie  Stratigraphique.  Paris:  E.  Leroux,  1905.  Size  11)  x  9, 
pp.  iv.  and  134.    Map  and  Illustrations. 

^ /racer* /<j  itfofidtj  11  (1905) :  349. 


Projet  d*un  nouveau  Chemin  de  fer  russe  sur  la  Frontiere  du  Perse  (Erivan  a 
Djoulfa).     With  Map. 

Tibet  and  Turkestan.  Crosby. 

Tibet  and  Turkestan,  a  Journey  tlirougli  old  Lands  and  a  Study  of  New  Con- 
ditions. By  O.  T.  Crosby.  New  York  and  Loudon  :  G.  P.  Putnam's  Sons,  1905. 
SisBe  8)  X  6,  pp.  xvi.  and  332.  Map  and  Illustrations.  Price  10*.  (kl.  net.  Pre- 
sented by  the  Author.    [To  be  reviewed.] 

AIBIOA. 

Abyssinia.  B.8.G.  Marseille  29  (1905) :  25-28.  Le  Bonz. 

Seconde  visite  au  N^gus  d'Abyssinie.    Conference  de  H.  Le  Boux. 
Afrioa—lHseaBe.  Balfour. 

First  Beport  of  the  Wellcome  Besearch  Laboratories  at  the  Gordon  Memorial 

College,  Khartoum.      By  the  Director,  Dr.  A.   llalfour.      Khartoum:   Dep.  of 

Education,  Sudan  Government,  1904.    Size  11x8,  pp.  81.    Map  and  I llumt rations. 

Presented  by  Dr.  A,  Balfour, 
Aftica—Historieal.       M.K.K.G.  Ges.  Wien  48  (1905)  :  283-383.  Hartig. 

Altere  Entdeckungsgeschichte  und  Kartographie  Afrikas  mit  liourgignon  d*Anville 

als  Schlusspunkt  (1749).    Von  Dr.  ().  Hartig..    With  Maps, 
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AMeft— Bailwayi.      DeuUeh.  Kolonialzritung  22  (1905) :  393-394.  Singelmaiiii. 

Afrilmniflohe  Qucrbahn-Projekte.    Yon  C.  Siogelmann.     With  Map. 
Refers  to  projected  railways  across  South  Africa  between  10^  and  20^  S. 

Algeria  and  Xorocoo.  B.8.  G.  Marseille  29  (1 905) :  5-17.  Levat. 

Lea  confins  de  I'Algerie  et  du  Maroo.    Confc'rence  de  D.  Levat.     With  Map. 

Algeria  and  Tnnii.  B.S.G,  MarseiU^f  29  (1905) :  46-60.  OaUoU. 

Oasis  alg€riennes  et  tunisieunos.    Par  E.  Gallois. 

Algerian  Sahara.  Fhillipps. 

In  the  Desert.  By  L.  March  Pbillipps.  London :  E.  Arnold.  Size  9)  x  6, 
pp.  xyi.  and  288.    Map  and  lUwtratiwis.     Price  I'ls.  dd.  net.     Pretented  by  Uie 

Contains  somu  vivid  sketches  of  desert  scenery,  with  an  attempt  to  pour  tray  the 
influence  it  has  exercised  on  Arab  character,  poetry,  and  art. 

Britiih  East  Africa.  BaiUe,  etc. 

Report  on  the  Pastonil  and  Agricultural  Capabilities  of  the  East  Africa  Pro- 
tectorate. By  J.  C.  llailio,  T.  V.  Hinds,  and  F.  R.  N.  Findlay.  Johuuuesburg, 
[1904].    Size  8|  x  5^,  pp.  24.     Presented  by  Lord  Uindlip. 

See  note  in  the  December  number. 

Britiih  East  Afriea.  HindUp. 

British  East  Africa,  Past,  Present,  and  Future.     By  Lord  Hindlip.    London : 
T.  Fisher  Unwin,  1905.    Size  8x5,  pp.  xiv.  and  142.    Price  3».  6d.  net.    Pre- 
tented  by  the  Publisher, 
DiBcnsses  various  questions  affecting  the  future  of  British  East  Africa  from  full 
knowledge  gained  on  the  spot. 

British  East  Africa.  

Africa  No.  6  (1905).  Reports  relating  to  the  Administration  of  the  East  Africa 
Protectorate.    London :  Wyman  &  Sons,  1905.     Size  l:{^  x  8^,  pp.  54.     Pr7c«  5^d. 

Central  Afriea.  B.S.O.  Italiona  6  (1905) :  678-708.  BaccarL 

I  grandi  laghi  Africani.    Confcrenza  del  dott.  E.  Baccari.     With  lUiutrations. 

Account  of  travels  in  the  region  of  the  Central  Africtm  rift-valley,  with  ascents  in 
the  Tolcanic  group  north  of  Kivu. 

Oe&tral  Africa.  Hoffmann. 

PeUsrmanns  M.  61  (1905):  81-90.  lOS-llTs  129-136,  150-161. 

Die  tiefsten  Teraperaturcn  tiuf  den  Hoclilandern  des  ttUdiujuatorialen  tropischen 
Afrika  (insbesondero  des  Scouhochlandcs).     Von  Dr.  J.  Hoffmann. 

Xait  Afriea — Language.  Kadan. 

Swahili  (Zanzibar)  (irammur.  By  A.  C.  Mudan.  Oxford:  Clarendon  Press, 
1905.     Size  7X5,  pp.  62.     Pria.  Is.  ftet.     Presented  by  the  Publishers. 

Egypt.  Lnoas. 

Ministry  of  Finance.  The  Blackened  Rocks  of  the  Nile  Catiiraots  and  of  the 
Egyptian  Deserts.    By  A.  Lucas.    Cairo,  1005.    Size  11  X  7),  pp.  58. 

To  be  noticed  in  ilie  Monthly  Record. 

Egyptian  Sudan.  Oleiehen. 

The  Ajiglo-Egyptian  Sudan :  A  Compendium  prepared  by  Officers  of  tlie  Sudan 
GoTemment.  Edited  by  Lieut.-Colonel  Count  Gleichen,  cm.o.,  etc.  2  vols. 
London:  Wyman  &  Sons,  1905.  Size  TiJ  x  10,  pp.  (vol.  1)  xiv.  and  372 ;  (vol.  2) 
▼iii.  and  236.  Maps  and  Illustrations.  Price  (vol.  1)  10«.,  (vol.  2)  7s.  6d.  Pre- 
mnied. 

By  fiur  the  most  complete  and  systematic  description  of  the  Eastern  Sudan  that  has 
yet  appeared,  forming  a  valuable  summary  of  our  geogrnpbical  knowledge  at  the 
preeent  time,  with  much  information  on  the  resources,  administration,  etc.,  of  the 
country. 

frensh  Sndan.  Fourneau. 

Beseignements  Coton.^  Comitt  Afrif^ue  Frau^aise  (1905):  105-122. 

La  ravitaillement  par  le  Bas-Niger  (Mission  Lucien  Fourneau,  1902-04). 
Capitaine  L.  Fourneau.     With  Map  and  Illustrations. 
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Frenoh  Weft  Afriet.  Panlbiae. 

PromenadeB  Lointaines.    Sahara,  Niger,  Tombouctoa,  Tooareg,  par  le  Lieutenant 
H.  Paulhiao.    Preface  par  Huguea  Le  Boux.    Parii :  Plon-Nourrlt  et  Oie.,  [tioe 
dated^.    Size  8  X  5},  pp.  xxii.  and  498.    Map»  and  lUuUratumt.  Price  58. 
The  author,  who  has  played  a  part  of  some  importance  in  the  extension  of  French 
influence  on  the  southern  borders  of  the  Sahara,  here  presents  the  results  of  his 
observations  on  many  points  affecting  the  future  of  that  region,  and  the  relations 
between  Europeans  and  natives.    The  work  is  more  than  a  mere  record  of  travelf  and 
bears  witness  to  thoughtful  study  of  the  problems  involved. 

German  East  Afrioa.    IhuUdi.  KoUmialuiUung  88  (1905) :  370-372.  Aming. 

Das  Dundeland  und  seine  Bewohner.    Yon  Dr.  W.  Aming. 
German  East  Afrioa.  Classe . 

Aftw.  CafhoLiques  87  (1905):  411-414,  425-432.  437-440. 
A  travers  TAfrique  Kquatoriale.    Mcours  et  Coutuiues  dos  Bagoye'.    Par  le  B.  P. 
Classe.    lUuUratioM  and  Map. 
The  Bagoyo  dwell  to  thu  north  and  east  of  Lake  Kivu. 

German  East  Afriea.  0/o6tM  88  (1905) :  167-171.  

Das  Balinprojekt  Kilwa— Nyassa.     WWi  lUwtraliow. 

Gold  Coast.  

Northern  Territories  of  the  Gold  Coast.    Keport  for  1904.    Colonial  Bcports, 
Annual  No.  457, 1905.    Pp.30.    Price  2d. 

Gongh  Island.  Brown.  Wright,  and  Darbishire. 

/.  Linnean  S.  (Bot^iny)  37  (1905) :  238-250,  263-267. 
The  Botany  of  Gough  Island.    By  B.  N.  Rudmose  Brown,  C  H.  Wright,  and 
O.  y.  Darbishire.     Wilh  Plates. 

Kamemn.  Deuiaehes  KoloniamaU  16  (1905) :  526-5:^.  [Dominik.] 

Die  Bapea  Exiiedition.     With  Map. 
The  Bapea  are  a  little-known  tribe  to  the  north  of  the  Sanaga. 
Xamemn.  M.  Deulteh.  Schtdzgeb.  18  (1905) :  179-193.      Moisel  and  Sohipper. 

Begleitworte  zn  der  Earte  3  ''  Der  deutsohe  Logone  und  seiuo  Nachbargebiete.'* 

Von  M.  Moisel.     With  Map. 

Bemcrkungon  zu  den  Pl'auen  von  Dikoa.     Yon  Leutnant  Schipper.     With  Plans. 

lUdagasoar.  Heo.  Madiigasear  (1905)  (2) :  298-307.  Hamelins. 

Plantain  le  Pirate,  **  Grand  Roi  de  Madagascar  **  (d^apr^s  Clement  Downing,  son 
historicn).    Par  E.  Hame'lius. 

J.  Plantain,  one  of  the  most  famous  of  the  Madagascar  pirates,  was  bom  in 
Jamaica  in  1700. 

Madagasear.  Piehot. 

Afiw.  Caiholiques  37  (1905):  449-452,  460-463,  473-475.  485-488,  498-500,  511-512. 

Au  pays  dus  Antonkares.  Par  le  R.  P.  Paul  Piehot.  With  Maps  and  Illustrations, 
Kadagascar— Historioal.    lUc  de  Madiujatacdr  7  (1905)  :  2*  8om.,  3-14.       Grandidier. 

Voyage  de  Mayeiir  dans  le  Centre  de  Madagaicar,  1758-1787.  Par  A.  Grandidier. 
Madagasear— Zoology.      Bev.  lU  Moilagascar  7  (1905)  :  1 11-128.  Grandidier. 

Los  animaux  disparus  do  Madagascar :  gisements,  e'poc^ues  et  causes  de  leur  dis- 

parition.    Par  G.  Grandidier. 

Moroeeo.  B.S.O.  Lille  44  (1905) :  251-255.  Deehand. 

Ports  de  Touest  marocain.    Extralts  sommaires  du  Rapport  de    T.  Dcohaud. 
WiUi  Map. 

Xorooeo.  Lemoiiie. 

Beseignements  Colon.,  Comity  Jfrique  Franfai»e  (1905)  :  65-92, 141-155, 157-182. 
Mission  dans  le  Manx*  Occidental  (Automne  1901).    Par  P.  Lemoine.    With  Maps 
and  lUustralions. 

Hatal.  

Colony  of  Natal.    Report  of  the  C<>al  Testing  C^mmitloc,  1904-05.    Maritzbnrg: 
P.  Davis  &  Sons,  1905.     tSize  13  x  8},  pp.  90.     Diagrams  ami  Uluslrations. 

Higer.  B.S.O.  Com.  Paris  27  (1905)  :  471-490.  

Notice  sur  le  moyeu  Niger. 
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Mi««riA.  [BedweU.] 

Soaihem  Nigeria.  Beport  for  1904.  Colonial  Reports,  Annual  No.  459,  1905. 
Sise  10  X  6,  pp.  68.    Diagram.    FHoe  4^d. 

Mil*.  Kumm. 

Die  Beduinenstammo  des  Nilthals.  Statibtlschc  Uebersichten  zUBammengcstellt 
Ton  H.  K.  W.  Kumm.    Size  9  x  6,  pp.  26. 

BiimiAB.  K.A.  W.  Amsterdam,  P.  Sect.  Sc.  7  (1905) :  602-610.  OudemanB. 

A  Short  Account  of  the  Determination  of  the  liongitude  of  iSt  DeniB  (Island  of 
Reunion),  executed  in  1874.    By  Prof.  J.  A.  C.  Oudt-raans. 

BhodMia.  Wright  and  Knight. 

Railways  in  Rhodesia.  A  few  notes  on  their  construction,  and  on  the  country 
through  which  they  pass.  By  E.  H.  Smith  Wright.  AVlth  a  description  of  the 
Victoria  Falls,  by  E.  F.  Knight.  licmdou,  [not  dated).  Size  10  x  8,  pp.  56. 
Map$^  lUtutrationa,  and  Diagram.     Presented  by  the  British  SouUi  Africa  liailioay. 

Bhodeda.  

Rhodesia  Chamber  of  Mines  (Iiicorix>mted),  Buhiwayo.  Tenth  Annual  Report  for 
the  year  ended  3l8t  March,  1905.  London,  1905.  Size  10  x  8,  pp.  iv.  and  110. 
Map, 

Hhodada— Aroheeology.     P.  Rhodesia  Sci.  Ass.  4  (1903-4) :  83-86.  HaU. 

Majiri  Ruins,  Motirikoi  (M'Telekwe)  Valley.  By  It.  N.  Uall.  Plan  and  nius- 
(rations. 

KhodMU— Arohaology.    P.  Rhodesia  Sci.  Ass.  6  (1905) :  5-7.  White. 

Deacription  of  the  Lumene  Ruins,  Gwandu  District.  By  Franklin  White.  Flan 
and  Illustrations. 

KhodMU.— KatopoB.      P.  Rhodesia  Sci,  Ass,  4  (1903-04) :  72-76.  Mennell. 

Some  Aspects  of  the  Matopos.     By  F.  P.  Mennell.    IllustrcUions. 

Bhodeda— Zimhabwe.      P.  Wmlesia  Sci.  Ass.  6  (1905) :  11-20.  White. 

The  Large  Elliptical  Ruin  at  Zimbabwe.  By  Franklin  White.  Plan  and 
lUuttrations, 

Tvnii— Carthage.  Moore. 

Carthage  of  the  Phoenicians  in  the   Light  of  Modern  Excavation.     By  Mabel 
Moore.    London :  W.  Ileinemann,  1905.    Size  8  x  5J,  pp.  180.    llhist rations.    Price 
6f.     Presented  by  tlie  Publisher. 
An  interesting  account  of  the  results  of  excuvutions  curried  out  under  the  direction 

of  tlie  Rev.  A.  L.  Delattre,  archpriest  of  the  Catheilrttl  <»f  St.  Louis  of  Carthage. 

Vganda.  P.  Zoolog.  S.  1905  (2):  184-191.  DeUne-Eadcliffe. 

RoDgh  Notes  on  the  Natural  History  of  the  Country  West  of  Lake  Victoria 
Nyanza.    By  Lieut. -Colonel  C.  Delme-Radclitfe. 

Wett  Afriea.  Lng&rd. 

A  Tropical  Dependency.  An  Outline  of  the  Ancient  History  of  the  Western 
Soudan,  with  an  Account  of  the  Mtjileni  Settlement  of  Northern  Nigeria.  By 
Flora  L.  Shaw  (Lady  Lugard).  London:  J.  Nisbet  &  Co.,  1905.  Size  10  x  7, 
pp.  viii.  and  508.  Maps.  Price  lbs.  net.  Presented  by  tlie  Publislurs.  L^'^  ^ 
reviewed.] 

NORTH  AXXBICA. 


National  0.  Mag.  16  (1905):  427-429.  GUbert. 

ScNiie  Notes  on  the  Fox  Island  Passes,  Alaska.    By  J.  J.  Gilbert. 
On  recent  surrey  work  by  the  U.S.  Oast  and  Geodetic  Survey. 

Aaerlca— Cartography.  Paltsiti. 

Maps   illustrating    Early  Discovery  and  Exploration    in  America,   1502  1530. 
R^rodnced  by  Photography  from  the  original  ISIanuscriptfl.     Issued  under  the 
Direction  of  Dr.  K.  L.  Stevenson.     By  Victor  II.  Paltsits.     (From  the  Amerit-an 
Historieal  Retiew,  vol.  10,  No.  4,  pp.  863  867.)    Size  10^  x  7. 
Account  of  a  fine  collection  of  facsimiles  of  early  mai>s,  including  somo  of  the 
most  important  productions  of  the  early  years  of  the  sixteenth  century. 

Canada.  T.  Canadian  I.  8  (1905):  23-39.  Drummond. 

How  Plant  Life  ia  Distributed  in  Canada,  and  Why.    By  Dr.  A.  T.  Drummond. 
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Oanada— BritiBh  Oolnmbia.  Smith. 

Shell-heaps  of  the  Lower  Fraser  Biver,  British  Columbia.  By  H.  I.  Smith. 
C  Pabl.  Jesap  North  Pacific  Expedition/  vol.  2,  part  iv.  =  Mem.  Amer.  Museum  Nat, 
Hitt.,  vol.  4,  part  i?.)    [New  York],  1903.    Size  14  x  11,  pp.  191.    lUuitraiume. 

Oanada^BritiBh  Oolnmbia.  Bwrnnton. 

Contributions  to  the  Ethnology  of  the  Haida.  By  J.  B.  Swanton.  ('  Pabl.  Jesap 
North  Pacific  Expedition,'  voL  6,  part  i.  =  Mem,  Amer.  Mueeum  Nat,  Hitt.)  Leiden 
and  New  York,  1905.    Size  14  x  11,  pp.  300.    Map$  and  lUuttratione, 

Canada— HiitorioaL  Bonglas. 

Old  France  in  the  New  World.     Quebec  in  the  Seventeenth  Century.    By  J. 

Douglas,  LL.D.  Cleveland  and  London :  The  Burrows  Brothers  Co.,  1905.  Size 
Six6y  pp.  598.     lUwttrations.     Price  $2.50. 

An  interesting  account  of  the  beginnings  of  Canadian  history  under  the  French, 
written  apparently  with  full  knowledge  of  the  sources  of  information  for  the  period 
in  question,  though  some  at  least  of  the  ground  has  been  covered  by  previons 
publications. 

Lake  Ontario.  T.  Cana^lian  I,  8  (1905) :  1-10.  TnUj. 

The  fluctuations  of  Lake  Ontario.    By  E.  Tully. 

Mezioo.  B.  American  G.8.  37  (1905) :  531-543.  Hovej. 

The  Western  Sierra  Madre  of  the  State  of  Chihualma,  Mexico.  By  E.  O.  Hovey. 
With  lUusirations, 

See  note  in  Journal  for  August,  1905,  p.  218,  and  ante^  p.  90. 

Kezloo.  G/o&fi8  88(1905):  165-167.  8app«r. 

Das  mexikanische  Territorium  Quintana  Roo.     Von  K.  Sapper.     WiUi  Map. 

Kexioo.  Siorra. 

Mexico,  its  Sociul  Evolniion  .  .  .  Monumental  Inventory  summing  up  in  masterly 
expositions  the  great  progress  of  the  Nation  in  the  Niueteienth  Century.  . . .  Literary 
Editor:  Licentiate  Justus  Sierra.  Translated  into  English  by  Q.  Sentifidn. 
2  vols,  (in  3).  Mexico :  J.  Ballescd  &  Co.,  1900-1904.  Size  17  X  12J,  pp.  (voL  1) 
778 :  (vol.  2)  444.  Maps  and  lUuatraUone.  PreeeiUed  hy  tJie  Mexican  Minister  of 
Justice, 

United  States.  Rev.  Q,  55  (1905) :  306-309.  Triooohe. 

Dans  les  Mauvuises  Tcrres  des  Dakotas  (Etats-Unis).     Par  G.  N.  Tricoche.     With 

lUustrations, 
One  of  the  illustrations  shows  the  remarkable  Tour  du  Diable,  though  this  is  not, 
strictly  speaking,  in  the  *'  Bad  lands." 

United  States.  National  G.  Mag,  16  (1905) :  389-397.  

The  Centnd  Great  Pluios.     With, lUustrations. 

United  States— California.      /.  Geol.  13(1905):  358-362.  Lae. 

Note  on  the  Glacier  of  Mount  Lyell,  California.  By  W.  T.  Lee.  With  lUustra* 
turns. 

United  States— Cement  Indnitry.    B.U.8.  Geol.  8urv.,  No.  243  (1905) :  pp.  396.    SekeL 

Cement  Materials  and  Industry  of  the  United  States.  By  E.  C.  Eckel.  With 
Maps. 

United  States— Central  Plains.  Darton. 

U.8.  Geol.  8urv.,  Prof,  Paper,  No.  32  (1905)  :  pp.  434. 

Preliminary  Beport  on  the  Geology  and  Underground  Water  Besouroes  of  the 
Central  Great  Plains.     By  N.  H.  Darton.    Maps,  Diagrams,  and  Illustrations. 

United  States— Colorado.      /.  Geology  13  (1905) :  285-312.  Weitgate. 

The  Twin  Lakes  Glaciated  Area,  Colorado.  By  L.  G.  Westgate.  With  Map  and 
lUustrations. 

United  States— Delaware  Biver.    J.  Franklin  1.  160  (1905) :  161-179.  Webster. 

The  Improvement  of  the  Delaware  River  and  Harl>or  and  the  Landing  Facilities 
of  the  Port  of  Philadelphia.    By  G.  S.  Webster.     With  Map  ami  lUustrations. 

United  Stotet— Early  Travels.  Thwaites. 

Early  Western  Travels,  1748-1846.  Edited  ...  by  Dr.  R.  G.  Thwaites.  Vol.  18, 
Nuttall's  TrayeU  into  the  Arkansa  Territory,  1819  (pp.  866).     Vols.  14  (pp.  322) ; 
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16  (pp.  356) ;  16  (pp.  292) ;  and  17  (pp.  808),  Jamea^B  Account  of  B.  H.  Long's 
ExpediUonJ  81 9-1820.  Vol.  18,  Paitie's  Penonal  Narrative,  1824-1830 ;  Willard's 
Inland  Trade  with  New  Mexico,  1825,  and  Downfall  of  the  Fredonian  Republic; 
and  Malte-Brun's  Account  of  Mexico  (pp.  880).  Cleveland,  Ohio :  The  Arthur 
H,  Clark  ('ompany,  1905.  Size  10  X  GJ.  Mapi  and  Jlluitraiions.  Price  $4  net 
per  volume. 

Vnitod  BUtei— Early  Travel.  Wapier. 

Leonard's  Narrative.    Adventures  of  Zonae  Ii(K)nar(l,  Fur  Trader  and  Trapper, 

1831-ia36.      Reprinted    from    the   rare   original   of    18H0.      Edited   by   W.   F. 

Wagner,  m.d.    Cleveland :  The  Burrows  BrotherH  Co.,  1904.    Size  9J  x  CJ,  pp.  318. 

Map.    Vriee  $5.00  net. 
Leonard  was  one  of  the  most  adventurous  of  the  early  thuners  and  traders  who 
made  known  the  Rocky  mountain  region  in  the  early  part  of  the  nineteenth  century. 
His  deecription  of  tho  Yosomito  valley  is  the  earliest  known. 

United  States— Geologioal  Survey.  

Twenty-Fifth  Annual  Report  of  the  Director  of  the  United  States  Geological 
Survey,  1903-4.     Washington,  1904.     Size  11x8,  pp.  3«8.     Maps. 

Includes  a  report  on  reclamation  service  work. 

United  States — ^Historical.  Kaye. 

English  Colonial  Administration  under  Lord  Clarendon,  1600-1607.  By  P.  Ij. 
Kaye,  pu.d.  (Johns  Hopkins  University  Sludien,  Series  xxiit.  Nob.  5,  6.)  Balti- 
more, 1905.    Size  10  x  6}.  pp.  150. 

United  Statei—Virginia.  ete.  Hntchini  and  Hioks. 

Thomas  Hutchins.  A  Topographical  Description  of  Virginia,  Pennsylvania,  Mary- 
land, and  North  Carolina.  Reprintod  from  the  original  edition  of  1778.  Edited 
by  F.  C.  Hicks.  Clovohind:  Tho  BurrowB  Brothers  Co.,  IIHH.  Size  10x7, 
pp.  144.     Maptf  Plaw,  etc.    Price  \Qs.  ^d.  net. 

Reprint  of  a  rare  work  of  much  importance  for  the  early  geography  of  the  Eastern 
United  States.  A  reproduction  of  the  original  map  is  given,  and  there  is  a  biographical 
sketch  and  list  of  the  autIior*s  works. 

United  Statei— Hydrolo^.  Foller. 

Bibliographic  Review  and    Index   of  Papers   relating  to  Underground  "Waters 
published  by  the  United  States  Geological  Survey,  1S79-1004.     By  M.  L.  Fuller. 
(U.S.  Geological    Survey,  Water   Supply,  Paper   No.  r2().)     Wa«hingti)ii,    1905. 
Size  9x6,  pp.  128. 

United  States— Hydrology.  Fuller. 

Underground  Waters  of  Eastern  Unit^l  StaioH.  M.  L.  Fuller.  (U.S.  Geological 
Survey,  Water  Supply  Paper  No.  114.)  WaHhington,  11)05.  Size  9  x  6,  pp.  286. 
Mapt  and  lUuHralionx. 

United  States— Indian  Territory.  Taff  and  Bain. 

U.S.  Geol.  Siirr.,  Vrof.  Pajyer  No.  M  (lOai) :  pp.  98. 

Preliminary  Report  on  the  Geology  of  the  Arbuckle  and  Wicliita  Mountains  in 
Indian  Territory  and  Oklahoma,  by  J.  A.  Taff,  with  an  Appendix  on  Reported 
Ore  Deposits  of  the  Wichita  Mountains,  by  II.  F.  Bain.     Mapx  and  Plates. 

United  States —MinnesoU.     J.  Oeol.  13  (1005):  'A^il-'ACn.  Sardeson. 

A  particular  case  of  Glacial  Erosion.     By  F.  W.  Sardeson.      With  Diagrams. 

United  Statet—Hew  Tork.     B.  Oeolog.  S.  America  16  (1905) :  22!»-242.  Tarr. 

Drainage  features  of  Central  New  York.     By  li.  S.  Tarr.     With  Maps. 

United  States— Washington.     (Hohus  88  (1905) :  251  257.  Bauer. 

Washington,  der  **  Immergriinc}  Staat,**  Wirtschafls-geographisehe  Skizze  unter 
Benutzung  «les  arotliehen  stalistist^hen  MaterialH.     Von  F.  Bauer. 

United  States— Wisconsin  and  New  Tork.    J.  Oeohtjy  13  (1905) :  :UVA  874.  Hobbs. 

Examples  of  Joint-control hd  Drainage  from  WiaeonHinand  New  Yurk.  By  \V.  H. 
Hobbs.      With  Maps  and  III uni rati onx. 

CEHTBAL  AHD  SOUTH  AMXBIGA. 
Argentine  Bepnblic.  Boss. 

Quebracho  and  CV)t(on  in  the  Argentine  Chaco.  Foreign  Office,  Miscellaneous, 
No.  639, 1905.     Size  9 J  x  6,  pp.  10.     Price  Id. 
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Argentine— Cordoba.    B.A.  Nacional  Oiene,  Cordoba  17  (1904) :  383-414.  Boering. 

BesnltadoB  HipBom^trioos  de  una  Excursion  IL  la  Sierra  de  Cordoba  (1901).  For 
Ofloar  Doering.    Profiles, 

BraiU.  Sittb.  K.A.W.  Wien  118  AU,  1  (1904)  :  379-466.  Enisak. 

Ucber  das  Vorkommen  von  Palladium  und  Platin  in  Braeilion.  Yon  E.  Huasak. 
With  Plates. 

Branl.  Nonagaray-Elieeehea. 

Sug^gestions  and  Scheme  for  Steam  Navigation  of  the  Rio  Neg^,  submitted  to  Hm 
Excellency  the  Governor,  and  to  the  Honourable  CJongross  of  Amaxonaa,  by  L. 
'Norzagaray-Elicechea.    Size  8}  x  T)},  pp.  160.     Portrait  and  Diagram.    Presented 
by  ihe  ConitU-Oeneral  of  Colombia, 

Reviewed  November,  1905  (p.  549). 

Braiil.  Behmidt. 

Indianerstudien  in  Zentralbrasilien,  Erlebnisse  und  ethnologische  Ergebnisse 
einer  Reise  in  den  Jahren  1900  bis  1901.  Von  Dr.  M.  Schmidt.  Berlin:  D. 
Reimer  (Ernst  Vohsen),  1905.  Siie  10}  x  7.  pp.  xiv.  and  456.  Maps  and  Illustra- 
tions.    Price  10>». 

Results  of  ethnological  researchog  among  some  of  the  least-known  primitive  tribes 
of  Brazil.  Before  starting  on  his  journey,  the  author  had  the  benefit  of  the  advice  of 
Dr.  Karl  von  den  Stoiuen,  and  other  German  authorities  on  the  region  of  the  upper 
XiuKU,  whose  work  he  was  thus  able  to  continue  to  the  Itest  advantage.  The  first  (and 
snoallor)  part  of  the  book  describoH  the  author's  exiK^riences,  the  rest  being  devoted  to 
the  ethnological  results.    The  book  is  well  illustrated. 

Braxil— Amazonas.  G?o6u«  88  (1905):  86-91.  Koeh. 

Abschluss  meiner  Rcisen  in  don  Flussgebieten  des  Rio  Negro  and  Yapura.  Yon 
Dr.  T.  Koc^h.     Illustrations. 

The  earlier  part  of  the  journey  was  referred  to  in  vol.  26,  p.  89. 

Central  America.  Popular  8ci.  Monthly  67  (1905) :  2:^1-236.  Miehavd. 

The  Climate  of  the  Central  American  Plateau.  By  Dr.  G.  Michaud.  With 
Illustrations. 

Central  America— Moiqnito  Coast.     Globus  88  (1905)  :  91-92.  Nenhani. 

Zur  ethnographisehcn  und  archaologischen  Untersuchung  dcr  Meskitokilste. 
Von  J.  Nouhuus. 

Cnba.  B.8.G.  Com.  Havre  22  (1905) :  257-274.  Berchon. 

L*Ile  de  Cuba.     Par  C.  Berchon.     With  Map, 

Cuba.  Petermanns  M.  51  (1905) :  145-149.  Sapper. 

Cuba  unter  der  nordamerikanischen  Milit&rregierung  und  als  Republik.  Yon 
Prof.  Dr.  K.  Sapper.      With  Map. 

Bnteh  West  Indies.  Panhnys 

Ts.  K.  Ned.  Aanl,  Oenoots.  Amsterdam  22  (1905) :  7<>9-780. 

Het  rapport  Havelaar  en  de  toostanden  in  do  Kolonic  Cura9ao.  Door  Jhr.  L .  0. 
van  Panhuys. 

Eenador.  Beits. 

Wilhelm  Roiss  :  Ecuador,  1870-1874.  Petrographisohe  Untcrsuchungen 
ausgefiihrt  im  Mineralogisch-Petrographischcn  Institut  der  Universitat  Berlin. 
Hefts  1  and  2.    Berlin :  A.  Ashor  &  Co.,  1901-1904.    Size  13  x  9J,  pp.  304. 

Chiiana.  Tavera<Aoosta. 

Anales  de  Gaayana.     Por   B.   Tavera-Acosta.      Vol.    1.     Ciuda<l-Bolivar,   1905. 
Size  SJ  X  5^,  pp.  and  362.     Plan  and  Porlraits.     Prettented  by  the  Author. 
Sketches  the  history  of  exploration  and  srttloment  on  the  lower  Orinoco. 

Panama  Canal.  B.S.G,  Beige  Q.  29  (1905) :  153- 167,  241-280.  Kraentael. 

IjC  Canal  de  Panama.     Par  F.  Kraentzel.     With  Map  and  Section. 
Patagonia.  Ontei. 

Le  edadde  la  piedra  en  Patagonia.    Estudio  do  Arqueologia  comparada  por  F.  F. 

Outes.      (*  An.  Museo  Nac.   Buenos  Aires,*    12   (St*r.   3rt,    t.  v.),  pp.  203-575.) 

Buenos  Aires,  1905.      Size  11  x  7}.     Map  and  Illustrations.    Pr&^ented  by  the 

Author, 
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Fen— Viming.      B.  Cuerpo  Ingen,  Minas  Pent,  No.  24  (1905) :  pp.  G4.  Denagri. 

Eitadiatica  minora  dol  Peni  en  1904.    Por  M.  A.  Denegri. 

Sontli  America— EthnOIogj.    Qlobut  9%  (1905):  101-108.  Hordenskidld. 

Uebcr  Quichna  sprecbende  Indiancr  an  don  Ostabhiingen  dor  Audon  im  (rrenzgebict 
zwiachon  Peru  and  Bolivia.    Yon  K.  Nordenskiold.     With  Map  and  lUuslrations. 

Tfinidad.  T.  CSniwrftan  /.  8  (1905):  137-149.  Gnppy. 

The  Orowtb  of  Trinidad.     By  K.  J.  L.  (luppy.     With  Map  and  Diagrams. 

Watt  Indies.  Lacas  and  Atchley. 

A  Historical  Qeograpby  of  tbe  Britisb  ColonieB.  By  C.  P.  Lucas,  o.b.  Vol.  2. 
The  West  Indies.  Second  Edition,  revisod  and  brought  up  to  date  by  ( '.  Atchley, 
Librarian  of  the  Colonial  Oflare.  Oxford :  Clarendon  Prcjis,  1905.  Size  7^  x  5J, 
pp.  348.      Map$,    Price  Is.  6<2.     Presented  hy  the  PMishertt. 

AUSTBALASIA   AHB   PACIFIC   I8LAHD8. 

Caroline  Islands.  (ilobiis  88  (1905) :  139-140.  Senflt. 

Sage  fiber  die  Entstehung  dor  Inseln  Map  und  Uumung  und  dor  Landdchaft 
Nimlgil  (Japinseln).     Yon  A.  Senflft. 

Xarianne  IsUnds.  Globus  88  (1905) :  4-9,  72-81, 92  94.  Costenoble. 

Die  Marianen.    Yon  Hermann  H.  L.  W.  Costenoble.    IHuttraiions. 

New  Oninea— Bnteh.     Ts.  K.  Ned.  Aard.  Oenoots,  22  (1905) :  7G3-768.  

De  Nioaw-Goinea-expeditie  van  bet  Koninklijk  Nederlandsch  Aardrijkskundig 
Genootschap.    Door  Ij.     With  Map. 
See  note  in  Monthly  Record  (December,  p.  674). 

New  Goinea— German.  Qlobus  88  (1905) :  G9-72.  Parkinson. 

St.  Matthias  und  die  Inseln  Kern^  und  Tench.    Yon  R.  Parkinson. 

New  Gidnea— German.        Z.  Ges.  F.  Berlin  (1905) :  555-558.  Pooh. 

Bemerkungen  Qber  die  Eingeboronen  ytm  Deutach-New-Guinea.  Brioflicho 
Mitteilnng  von  Dr.  K.  Pr>ch. 

New  Sonth  Wales— Veteorology.  Bnssell. 

Reeults  of  Meteorological  ObservationH  in  New  South  Wales  during  1900,  1901, 
and  1902.  Under  the  direction  of  H.  C.  RussiU.  Sydney,  1901.  Size  9J  x  6, 
pp.  210. 

New  Zealand.  Helm. 

Nenseeland.     Zwei  Yortriige  gehulUin  von  Dr.  Alh.  Heim.    (Nuujahrsblatt  der 
Natnrforsohenden  (■esellsc^haft  in  Zurich  auf  das  Jahr  1905 ;  107  Stuck.)     Zurich. 
Size  11  X  9,  pp.  42.     Plate  and  Illuittrations. 
The  outcome  of  a  visit   to   tlie    islands   in    1901-2.     The  first  paper  deals  with 

history,  the  second  gives  an  excellent  sketch  of  the  physical  a8i>ects  of  the  country. 

New  Zealand.  G.  Teadier  8  (1905) :  70-75.  Kason. 

Long  Water  (Whangaroa).  A  Sketch  in  the  North  of  north  Inland  of  New 
Zealand.     By  H.  Mason.      With  Illnst rations. 

Faeiflo  Islands.  Becke. 

Notes  from  my  South  Sea  Log.     By  L.  Becke.     London  :  T.  Werner  Laurie,  [not 
dated].    Size  8  x  5i,pp.  vi.  and  352.    Map  and  Portrait.    Price  6«.  net.    Presented 
5y  the  Publisher. 
Tales  of  adventure,  Bnd  sketches  of  life  amonp:  the  Pacific  islanders,  fnim  log- 

booka  kept  by  the  author  while  supcrear&;o  in  the  South  seaH. 

Paeifle  Islands.  G/o6u4  88  (1905)  :  181-1S4.  Seidel. 

Spraohcn  und  Sprachgebiete  in  Dentsch-Mikronesicn.     Von  H.  Seidel. 

Qaeenaland.  

Statistics  of  Queensland,  1904.  Brisbane,  1905.  Size  13§  x  8^,  pp.  xii.  and  45f). 
Presented  by  tlie  Qoremment  Statiittician. 

Taamotn  Islanda  Bee  Colon  (1905) :  385-399.  Sanrat. 

L'arobipel  dea  Tuamotu  et  ses  habitants,  moours  des  anoiens  Paumota.  Par  L.  G. 
Searal 
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POLAB  BMIOn. 

Antarotio.  ArmiUge. 

Two  Years  in  the  Antarotio.    Being  a  Narrative  of  the  British  National  Antarctic 

Expedition.    By  Lieut.  A.  B.  Armitage.    London :  E.  Arnold,'  1905.    Size  9x6, 

pp.  XX.  and  81G.    Map  and  lUuUralions.    Price  15«.  neL    PreMetUed  by  the  Publisher. 

Reviewed  in  the  December  number  (p.  060). 

Antarotio.  Kill. 

The  Siege  of  tlie  South  Pole :  the  Story  of  Antarctic  Exploration.    Dr.  H.  R. 
Mill.     London :  Alston  Riyen>,  1905.     Size  9x6,  pp.  x?i.  and  456.    Maps  and 
UluMtratioM.    Priee  1b,  Qd.  net.    Presented  by  the  Publisher, 
See  review  in  the  December  number  (p.  665). 

Antarotio— Climatolo^.  OUbus  SS  {1005) :  184-190.  Krebi. 

Streitfragen  der  antttrktischen  Klimatologie.    Von  W.  Krobs.     With  Maps. 

Antarotio— Freneh  Expedition.    La  (?.,  B.8,0.  ParU  11  (1905) :  409-412.         Oharoot 

Rapport  pr^liminairo  de  Texp^ition  antarctique  fran9aiso.  Par  J.  B.  Charcot. 
With  Map. 

Arotio.  n.8.G.  MarseUle  29  (1905) :  88-96.  Maroillao 

Projct  d'exploration  aerostatique  au  Pule  Nord.    Par  P.  Marcillao. 

Greenland— Eskimo.         Pelermanns  M.  61  (1905) :  186-187.  Btoensby. 

Die  Kinwanderung  der  Eskimos  nach  Gronland.    Yon  H.  P.  Steensby. 

Polar  Eogions— Discovery.  Fanstini. 

A.  Faustiiii.  Lo  Campagne  Baleniero  nella  Storia  delle  Scoporte  Folari  (Estratto 
dalla  Rivista  di  Fisica,  Matematica,  e  Soieuze  Naturali,  Anno  v.,  1901).  Payia, 
1904.     Size  9}  x  6},  pp.  12. 

MATHEMATICAL  QEOGBAPHT. 

Cartography.  ^Sandier. 

Die  Reformation  do  Eartographio  um  1900.  Yon  C.  Randier.  M&nchen  und 
Berlin:  R.  Otdonbourg,  l!K)5.  Size  13x9},  pp.  80;  Maps  (separate),  size 
24  X  15.     rrir,e  20in.    Prese^ited  by  the  Publisher.    [To  be  reviewed.] 

Cartography— Projeotion.      O.  AnzeigerS  (1005):  I5'i-\^i.  Wtgnor. 

Das  Erdspharoid  und  seine  Abbildung.    Yon  Hermann  Wagner. 

Compass.       Atti.  Congressn  Internnt.  Se.  Storiche,  1903,  10  (1904):  199-201.      Morotti. 

Sulla  Bcoperta  della  Bussola  nautica  e  suUa  storia  della  Repubblica  Amalfltana 
Del  Cap.  Umberto  Moretti. 

Longitude  Determination.    P<>(«rmti/in/t  3r.  61  (1905):  140-141.  Htmmer. 

Genauigkeit  der  Liingenunterecbiedsbestimmung  dnreh  Uhrtran^port  anf  der 
Eisenbabn  und  dem  Schiffe.    Yon  Prof.  Dr.  E.  Hammer. 

Mathematical  Geography.     Petermanns  M.  51  (1905) :  121-124.  Qraber. 

Das  ''Orthogonal  Tellurium"  und  die  Konstruktive  Li'^ung  von  Aufgaben  aus 
dem  Gcbiet  der  mathematischcn  Geographic.  Yon  Dr.  H.  Y.  (vraber.  With 
Diagrams. 

On  an  instrument  designed  by  the  author  as  an  aid  in  the  teaching  of  mathe- 
matical geography. 

Mathematical  Geography.    Monthly  We^itlier  Rev.  33  (1905) :  242-248.  

Improved  Moth<xls  for  finding  Altitude  and  Azimuth,  (Geographical  Position,  and 
the  Yariation  of  the  Compass.     With  Illustrations. 

Surveying.  Finstorwalder. 

Abh.  Math.  Phys.  Klasse  K.  Bayerischen  A.W.  22  (lOOl):  223-260. 
Eine  Gnindaufgabe  dor  Photo^rammetrie  un<l  ibro  Anwendung  auf  Ballonauf- 
uahmen.     Yon  S.  Finsti'rwaldor.     With  Illustraiions. 

Saryeying.  Af.  A^7v.  Militarg.  1.  24  (1904) :  143-180.  Hdbl. 

Beitrage  zur  Stereophotogrammctrio.    Von  A.  Freihcrrn  von  Hiibl.    With  Diagram. 

Bar? eying.         M.  aus  den  Deuts.  Schutzyebeiten.  18  (1905) :  162-178.  Kuril. 

Eine  Erweiterung  des  Bohlerschen  Basismessverfahrens.  Yon  Kapitanleutnant 
Kurtz.     With  Illustrations. 
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PHT8ICAL  AVD  BIOLO&IGAL  eEOORAPHT. 

OMlogioal  Studies.  Bellas. 

The  Age  of  the  Earth  aud  other  Geological  Stadies.  By  W.  J.  Bellas.  London  : 
T.  Fisher  Unwin,  1905.  Size  9x6,  pp.  xvi  and  328.  Illustralions,  Priee 
10«.  6d.  net.     Preiented  by  the  Publisher. 

Reprint  of  artioles  contributed  to  various  journals,  revised  and  expanded.  That  on 
the  fignre  of  the  Earth  was  noticed  in  the  Journal  on  its  first  publication  (vol.  21, 
p.  326). 

Geology.  Karr. 

An  Introduction  to  Geology.  By  J.  E.  Marr,  sc.d.,  f.k.s.  Cambridge  University 
Press,  1905.  Size  7§  x  5,  pp.  viii.  aud  230.  llluttrationit.  Price  'Ss.  net.  Pre- 
aeiUed  by  the  Publithers. 

An  excellent  exposition  of  the  general  principles  of  geology,  suitable  both  to  the 
general  reader  and  the  student  making  his  first  acquaintance  with  the  subject. 

Geology.  U.S.  Geolog.  Surv.,  Monoyraphs  47  (1904):  pp.  1286.  Van  Hise. 

A  Treatise  on  Metamorphism.    By  C.  K.  Van  Hise.     With  Illustrations. 

eeomorphology,  /.  of  T.  Victoria  1. 87i(1905):  214-221.  Hnll. 

On  Dr.  Nansen's  Bathymetrical  Kesearches  in  the  Arctic  Ocean  as  compared  with 
those  on  the  Atlantic  Coast  of  Europe.    By  Prof.  E.  Hull.    Map. 

eiaeiers.         M.  Deuts.  und  Oesterr.  Alpenv.  (1905)  :  187-189,  201-203.  Angerer. 

Berichte  Ubor  die  wissenschaftlichen  Untcrnchmungen  des  D.  u.  O.  A.  Y.,  xl. 
Gletscherbeobachtungen  im  Ankogel — Ilochalpenspitzgebiete  in  den  Jahren  1 898 
bis  1904.    Von  Dr.  Hans  Angerer. 

Geophysics.  C.R.  141  (1905)  :  69:]-695.  Brnnhes  and  Baldit. 

Snr  la  dissymetrie  de  la  de'perdition  electrique  en  pays  de  montagne  :  roles  com- 
pares de  Taltitude  et  du  relief.     Note  do  B.  Brunhes  et  A.  Baldit. 

Hydrology.  G.Z.  11  (1905)  :  436-445.  Brilokner. 

Die  Bilauz  des  Kreislaufs  des  Wassers  auf  der  Erde.     Von  Prof.  Dr.  E.  Briickner. 

Hydrology.  Minutes  of  P. I.  Civil  Engineers  160  (1905) :  319-363.  Stromeyer. 

The  Gauging  of  Streams  by  Chemical  Means.  By  C.  E.  Stromeyer.  With 
Sections. 

Meteorology.  P.  American  Philosoph.  S.  44  (19U5) :  159-16:1  Dallas. 

Enquiry  into  the  Pressure  and  Uainfull  Conditions  of  the  Trades-monsoon  Area. 
By  W.  L.  Dallas. 

Meteorology.  K.A.  W.  Amderdam,  P.  Sec.  Sc.  7  (1904) :  368-374.  Easton. 

Oscillations  of  the  Solar  Activity  aud  the  Climate.  By  Dr.  C.  Easton.  With 
Diagram. 

Meteorology.  Petermanns  M.  51  (1905) :  169-176.  Easton. 

Zur  Periodizitiit  der  solaren  und  klimatischeu  Schwankungen.  Von  Dr.  C.  Easton. 
Chart, 

Meteorology.  Meteoroloy.  Z.  22  (1905) :  289-299.  Himfiihr. 

Behr  tiefe  Temperaturen  in  grossen  lloheu  der  Atmosphiire.    Von  K.  Nimfiihr. 

Meteorology— Eainfall.      Ahr€ij^  B.S.  Uougroise  O.  32  (1904);  95-98.  Bezdek. 

Die  Verteilung  des  Niederschlags  nach  den  goographischen  Broiteu.  Von  J. 
Bezdek.    (Fdldr.  Kiizl.  23  (1904):  283-287.     Map.) 

Meteorology — Temperature.  Hann. 

Der  tagliche  Gang  dur  Temperatur  in  dtr  inncrcn  Tropeuzone.  Von  J.  llanu. 
Wien:  Karl  Gerold*s  Sohn,  1905.  Size  19J  x  10,  pp.  118.  Presented  by  the 
Author, 

Meteorology— Temperature.  Sitth.  K.A.W.  Wien  113,  Alt.  'la  (1904) :  571-605.     Hann. 

Ueber  die  Temperaturabnahmo  mit  der  Holie  bis  zu  10  km.  nach  den  Ergebnissen 
der  intemationalen  Ballonaufstiege.    Von  J.  Hann. 
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Oceanography.  Sa&dstrbm. 

Conaeil  Perm.  Internal,  Exphr.  Mer.y  Publ.  Circonstance  18  (1904)  :  pp.  6. 

EinfluBB  dc8  Windcs  auf  die  Diohte  und  die  Bewegung  dei  Meereswassers.    Yon 
J.  W.  Sandstrom. 

Oceanography.  


Gonseil  Permanent  International  pour  TExploration  de  la  Mer.  Rapports  ct 
Proo^B-Verbaux.  Vol.  3.  Edition  Anglaise.  General  Report  on  the  work  of  the 
period  July,  1902— July,  1901  With  10  Appendixes.  Copenhague:  A.  F.  H0Bt 
&  FilB,  1905.     Size  10)  x  8}.     Charts  and  Diagrams. 

Oceanography— Apparatus.  Ekman. 

An  Apparatus  for  the  Collection  of  Bottom-samples.  By  V.  W.  Ekman.  (Gonseil 
Permanent  pour  TExploration  de  la  Mer.  Publications  de  Circonstanoe,  No.  27.) 
Copenhagen,  1905.    Size  10  x  7,  pp.  6.    Illustration, 

Oceanography — Atlantic.  

Soundings  taken  by  the  Telegraph  Cbnatruotion  and  Maintenance  Co.'s  8.s.  Cambria 
for  the  Commercial  Cable  Company's  1905  Water villo-Canso  Cable.  London, 
[1905].     Size  8)  X  5J,  pp.  16. 

Oceanography — Current  Keters.  Ekman  and  others. 

Kurze  Besohreibung  oined  Propell-Strommessers.  Yon  V.  W.  Ekman  (pp.  4). 
Bescbreibung  des  Bifilar-Strommesscrs.  Yon  O.  Pettersson  (pp.  G).  Priifung  von 
Strommessern  und  Strommessungsversuche  in  der  Nordsee.  Yon  A.  M.  van  Koosen- 
daal  und  C.  H.  Wiud  (pp.  10).  (Couseil  Permanent  International  pour  TExplora- 
tion  de  la  Mer.  Publications  do  Circonstance,  Nos.  24-26.)  Copenhagen,  1905. 
Size  10  X  7.    Plates. 

Oceanography— Currents.  Lenehan. 

Chirrent  Papers,  No.  8.     By  H.  A.  Lenehan.     Size  8^  x  5^,  pp.  (12).     Charts. 

Oceanography— Friction  in  Sea-water.  Krtimmel  and  Bnppin. 

Ueber  die  innere  Reibung  des  Seewassers.  Yon  0.  Kriimmel  und  E.  Ruppin. 
Kiel,  1905.    Size  13  x  lOJ,  pp.  (10). 

Oceanography— Indian  Ocean.  LiLtgens. 

Oberflachentcmperaturen  im  siidlichen  Indiechen  Ozeaii,  1901-1903.  Inaugural- 
Dissertation  zur  Erlangung  der  Doktorwiirde  .  .  .  von  Rudolf  Liitgens.  Berlin, 
1905.    Size  10}  X  7§,  pp.  16.     Maps  atid  Duigrams.     Presented  by  tJie  Author. 

Oceanography — North  Sea.  

North  Sea  Fisheries  Investigation  Committee.  Report  on  ITishory  and  Hydro- 
graphical  Investigations  in  the  North  Sea  and  A(ijacent  Waters,  1902-1903. 
London:  Wyman  &  Sons,  1905.  Sise  14}  x  11,  pp.  viii.  and  618.  Diagrams. 
Prive  Ss.  9d.  Presented  by  the  North  Sea  FisJieries  Investigation  Committee.  [To 
be  reviewed.] 

Rivers.  J.G.  4  (1905) :  212-220.  Bowman. 

A  ClassiGcation  of  Rivers  based  ou  Water-supply.     By  Isaiah  Bowman. 
Mainly  a  translation  of  a  chapter  in  WocikoflTs  *  Klimate  der  Erdc.' 

Terrestrial  Magnetism.    Mem.  P.  Astronomical  O.  55,  Appendix  (1904) :  29-65.    Chree- 
An  Enquiry  into  the  nature  of  the  relatiouBliip  existing  between  Sun  -spot  frequency 
and  Terrestrial  Magnetism.    By  Dr.  C.  Chree. 

Volcanic  Phenomena.       Globus  88  (1905) :  234-238,  249-253.  Hnndhaneen. 

Beobachtungen  aus  versohiedenen  vulkanisohen  Gebieten.    Yon  Dr.  J.  Uund- 
hausen.     With  Map  and  lUuttrations. 
Observations  in  the  Yellowstone,  New  Zealand,  Hawaii,  etc. 

AITTHBOPOGEOOBAPHT  AND  HISTORICAL   OEOORAPHT. 

Anthropogeography:  6^.  Teacher  3  (1905):  125-131.  Semple. 

Mountain  Peoples  in  Relation  to  their  Soil.  A  Study  in  Human  Geography.  By 
E.  C.  Semple. 

Anthropology.  O.  Teacher  3  (1905):  28-31.  Barton. 

The  Distribution  of  Rural  Occupations.     With  Map, 
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CdonintioiL  Herti. 

The  Old  Colonial  System.  By  G.  B.  Hertz.  Maachester :  University  Press ; 
London :  Sherratt  and  Hughes,  1905.  Size  9^  X  6,  pp.  xii.  and  232.  Price  5<.  net. 
Pretented  by  the  PMishers. 

Oommsroial.  Eokert. 

Der  Atlantische  Ozeau  als  handelsgeographisches  Mittclmeer  betraclitet.  Von  M. 
Eckert.     (Friedrich  Ratzels  Gedachtnis,  1904,  pp.  39-GO.) 

Commeioial— Gaontohoao.    B.  Eeommiqu^  8  (1905):  735-742.        Brenier  and  Olaverie. 
La  Production  et  la  Consomniatiou  mondiales  du  Gaoutchouo.    Par  H.  Brenier  et 
F.  Glaverie. 

Oommeroial  Geography.  Smith. 

The  Organization  of  Ocean  Commerce.  By  J.  Russell  Smith,  pu.d.  (Publ. 
Unirersity  of  Pennsylvania.  Series  in  Politioal  Economy  and  Public  Law  No.  17.) 
Philadelphia:  Published  for  the  University,  1905.  Size  lOJ  x  OJ,  pp.  viii.  and 
156.    Map.     Pre$ented  by  the  University  of  Pennsylvania. 

Reviewed  in  vol.  26  (p.  552). 

Commercial— Oronnd-nat        Z.  Kolonialpolitik  1  (1005) :  620-026.  Bloek. 

Ueber  die  geogruphischo  Yerbreitungder  Enlnuss  und  ihre  Bedeutung  als  Nahrungs- 
mittel.     You  J.  Block. 

CommereUl— Eontos.     M.K.K.G.  Ges.  Wien  48  (1905) :  384-389.  Fischer. 

Ueber  die  neuen  Yerbindungen  der  Austro- Americana  zwischen  Triest — New  York 
und  Triest— Zentralamerika.    Yon  E.  S.  Fisher. 

Ckimmeroial — Tin.  Fawne. 

Tin  Deposits  of  the  World.    By  S.  Fawns.     London  :  The  Mining  Journal,  1905. 

Size  9x6,  pp.  xii.  and  240.     Maps  and  Illustrations.    Presented  by  the  Publishers, 
A  useful  summary  of  tin-mining  throughout  the  world,  with  descriptions  of  the 
geological  formations  in  which  the  deposits  occur  in  the  various  countries,  the  methods 
of  working,  and  an  outline  of  the  statistics  of  production. 

Economic  Geography— Agricaltnre.  Freidrich. 

Die  Entwickelung  des  Pflanzenbaues.  Yon  E.  Friedrich.  (Friedrich  Ratzels 
Gedachtnis,  1904,  pp.  79-122.) 

SUinolegy — Jesap  Expedition.  Boas. 

Pnblications  of  the  Jesup  North  Pacific  Expedition.  Edited  by  Franz  I^)as. 
[vol.  1]  1898-1900  (pp.  454):  [vol.  2j  j.arts  i.-iv. ;  [vol.  3]  :parts  i.  and  ii. ; 
[vol.  4J  part  i.  ;  [vol.  6J  part.  i. :  [vol.  7J  part.  i.  (=  Mem.  Amer.  Museum  Nat. 
Hist.,  New  York).  New  York  and  Leidon,  1900-1905.  Size  14  x  11.  3faps  and 
Plates. 

Yol.  4,  part  i.,  deals  with  the  decorative  art  of  the  Amur  tribes;  Yol.  7, part  i.,  with 
the  material  culture  of  the  Chukchis ;  the  rest  treat  of  the  Indians  of  British  Columbia 
and  adjoining  regions. 

HiitorioaL  


Atti  del  Congresso  Internazioiialc  di  Sciouze  Storicho  (Roma,  1-9  Aprile,  1903). 

Yol.  10.  Attidella  Sezioue  Yl. :  Storia  della  Geografia,  (Jeografia  Stt)rica.    Rome: 

B.  Loesher,  1904.     Size  10  X  OJ,  pp.  xxvii.  and  313.     Price  S/r.    Presented  by  the 

Publisher, 

Includes  a  number  of  interesting  papers  on  the  historical  side  of  geography,  the 
most  important  of  which  are  entered  in  the  Literature  of  the  Month  under  their  special 
headings. 

Hiitorieal.  B.S.  Kh€div.  G.  6  S.  (1905) :  417-434.  8alem  Bey. 

Lee  Toyageurs  musulmans.    Par  Mahmoud  Salem  Bey. 

Eiitorical.  Itiv.  O.  Italiana  12  (1905)  :  284-290.  Bmzio. 

Di  Fracanzio  da  Montalboddo,  o  della  sua  Raccolta  di  Yiaggi.    Del  I*rof.  Giuseppe 
Bmzzo. 

Fracanzio  (sometimes  spoken  of  as  Fracanzano)  was  the  compiler  of  the '  l*aesi  nova- 
mente  retiovate '  (1507). 
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Hiatorical.  

Kpistola  serenisBimi  Bogis  Portugalie  ad  Jnlium  papam  Seofidam  de  Victoria 
cotra  infideles  habita.  Paris,  1507.  [Reprodoction ;  LisboD,  1905.]  Size  8}  X  6, 
pp.  [8].     Presented  by  Sefior  Eugenia  do  Canto. 

Account  of  sea-fights  waged  by  the  Portaguese  in  the  early  days  of  their  Eastern 
empire. 

Hiitorioal.  Kareel. 

Lettres  incites  da  Cardinal  Passionei  k  d'Anville.  Par  G.  Marcel.  (Extrait  du 
B.Q.  hist,  et  descriptive.  No.  3, 1904.)  I'aris:  Imp.  Nationale,  1905.  Size  9)  X  ^, 
pp.  24.     Presented  by  Oie  Author. 

A  collection  of  fifteen  letters  from  the  Cardinal  to  D'Anville,  lately  brought  to 
light,  bears  witness  to  the  jierseverance  and  industry  of  the  cartographer  in  collectiug 
information  on  the  progress  of  geographical  knowledge. 

Historical.  Grande. 

Stefano  Grande.  Lo  Carte  d' America  di  Giacomo  Gastaldi.  Contributo  alia  storia 
della  cartografia  del  secolo  XYI.  Torino :  C.  Clausen,  Hans  Rinck,  Succ,  1905. 
Size  10  X  6},  pp.  166.    Facsimile  Maps.    Presented  by  the  Publisher. 

Hifttorical— Hanseatio  Leagae.  Baenell. 

Zur  hansischen  Schifiahrt  im  Mittelalter.  Yon  E.  Daenell.  (Friedrich  Ratzels 
Gedachtnis,  19U4,  pp.  23-38.) 

Historical— VespaccL      Biv.  Q.  Italiana  12  (1905) :  308-311.  Viielli 

A  proposito  della  medaglia  in  onore  del  YespucoL    Di  Gustavo  Uzielli. 

BIOGBAPHT. 

Bembo.  Mti  Congresso  Ititernat.  Se.  Storiche,  1903, 10  (1904)  :  55-68.        Qftnther. 

II  Cardinale  Pietro  Bembo  e  la  Geografia.    Del  Prof.  Dott.  S.  Gtinther. 

BerteUi.  Ric.  G.  Italiana  12  (1905) :  193-203,  310-350.  BaratU. 

T/opcra  scion tifica  del  P.  Timotco  BertcUi  (1826-1905).  Appunti  di  M.  Baratta. 
With  Portrait. 

BerteUi  dealt  chiefly  with  the  history  of  the  compass  and  terrestrial  magnetism. 

Brazza.  La  Q.,  B.S.G.  Pans  12  (1905)  :  200-202.  Babot. 

Sayorgnan  de  Bruzza.    Par  C.  Babot.    Wilh  Portrait. 

FiUcaja.  Atti  Congresso  Intemat.  8c.  StoHche,  1903, 10  (1904) :  39-54.         GorrinL 

Un  viaggiatore  italiano  nol  Brasile;  Bacoio  da  Filicaja  (1565-1609).  Del  Dott. 
Giacomo  Gorrini. 

Lght.  

Colonel  Light,  the  Founder  of  Adelaide.     Unveiling  of  Memorial,  1905.    Size 
9^  X  7,  pp.  28.     Portrait  and  Illustrations. 
See  uoto  in  the  December  number. 

Kegizer.  Hantnch. 

Hicronymus  Megiser,  ein  Leipzigcr  Geograph  vor  300  Jahren.  Yon  Y.  Hantzsch. 
(Friedrich  Batzels  Gedachtnis,  1904,  pp.  123-140.) 

Philippi.  Arana. 

El  Doctor  Don  Rodolfo  Amando  Philippi,  su  vida  i  bus  obras.  Por  Diego  Barros 
Arana.  Santiago  de  Chile,  1904.  Size  10  X  7,  pp.  viii.  and  248.  PoHraUs. 
Presented  by  the  Author. 

Beclni.  Xagistrii. 

L.  F.  do  Magistris.  Eliseo  Redus  (1830-1905).  Icsi,  1905.  Size  9  x  6J,  pp.  40. 
Presented  by  the  Author. 

Beclus.  La  G.,  B.8.Q.  Paris  12  (1905) :  81-86.  Schrador. 

Elisee  Reclus.    Par  F.  Schradcr.     With  Portrait. 

Sowerbutts.  J,  Manchester  G.S.  20  (1904) :  181-182.  

Eli  Sowerbutts.     With  Portrait. 

Riohter.  Riv.  Q.  Italiana  12  (1905):  274-283,  351-368.  MarinaUi. 

L'opera  geografica  di  Edoardo  Richter.    Appunti  di  O.  Marinelli. 
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My  Life:  A  Record  of  ETents  and  Opinions.  By  A.  R.  Wallaco.  2  yols. 
London :  Chapman  &  Hall,  1905.  Size  9x0,  pp.  (vol.  1)  xii.  and  436 ;  (toI.  2) 
yiii.  and  460.    Map$  and  lUtutrations.     Price  25$.  net.     Pretented  by  the  Author. 

The  extent  and  importance  of  Dr.  WalIace*B  travels  gives  this  autobiography  a 
special  interest  to  geographers. 


Zlegler.  Naiional  Q.  Mag.  16  (1905) :  355-357.  

Mr.  William  Ziegler.    WUh  PortraU. 

OEHERAL. 

Almaaae.  Kettle  and  JenkinB. 

Pearson's  Nantical  Almanack  and  General  Tide  Tables,  100G.  Edited  by  W.  R. 
Kettle  and  H.  D.  Jenkins.  London  :  Imray  k  Co.  Sizu  9x6,  pp.  392.  Price  \». 
Praented  by  the  Publishers. 

nUiogrraphy.  Baveneaa. 

Annales  de    G^graphie.     XIY*  Bibliograpliie    G^gpraphiqne  Annuelle,   1904. 

Pabli^e  boos  la  direction  de  Louis  Raveneau.    Paris:   A.  Colin,  [1905].     Bizo 

10  X  6J,  pp.  336. 
Boneo  and  West  Africa.  Gator. 

Everyday  Life  among  the  Head  Hunters  and  other  experiences  from  East  to  West. 

By  Dorothy  Cator.    London  :  Longmans  &  Co.,  1905.    8ize  8  X  5},  pp.  xiv.  and 

212.    UluUraHons.    Price  5$,  net.    PreeerUed  by  the  Publishers, 

The  author  has  resided,  as  the  wife  of  a  Government  offloial,  both  in  North  Borneo 
and  West  Africa,  and  gives  an  interesting  insight  into  the  everyday  life,  with  its 
nnmberless  trials  and  vexations,  of  those  who  uphold  British  influence  in  tiie  remote 
comers  of  the  Empire.    There  is  also  some  account  of  the  Borneo  natives. 

Ooias.  Maodonald. 

Catalogue  of  Greek  Coins  in  the  Hunterian  Collection,  University  of  Glasgow. 
Vol.  8.  Further  Asia,  Northern  Africa,  Western  Europe.  By  G.  Macdonald,  ll.d. 
Glasgow:  J.  Maclehose  &  Sons,  1905.  Size  12  x  9,  pp.  vi.  and  800.  Plates.  Pre- 
sented by  the  Trustees  of  the  Hunterian  Coin  Catalogue  Fund. 

Deteriptive  Qaography.  Beelns. 

Histoire  d*une  Montague.  Par  H.  Roelus.  NouvcUe  Edition.  Paris :  J.  Hetzel 
et  Cie.,  [not  dated].    Size  7^  X  5,  pp.  306.     lUmtrations.     Price  3/r. 

DMeriptive  Oeography.  Beelns. 

Histoire  d*un  Ruisseau.  Par  K  Rr^clus.  18th  edition.  Paris :  J.  Hetzel,  [not 
dated}.     Size  7J  x  5,  pp.  316.     Illusiratiom.    Price  3  fr. 

These  two  works  arc,  in  spite  of  their  small  compass,  among  the  masterpieces  of 
their  author,  bringing  out  in  a  way  that  has  never  been  excelled  the  importance  of 
geog^phy  as  a  stimulus  to  tlie  imaginative  and  poetical  faculties.  They  treat,  not 
only  of  the  physical  processes  involved  in  the  history  of  mountain  and  stream,  but 
of  the  influence  exercised  by  them  on  the  life  of  the  dwellers  in  their  neighbourhood. 

Sdneational.  

Board  of  Education,  Whitehall,  London,  S.  W.  Regulations  for  Secondary  Schools. 
Geography.    Size  134  X  ^i*  PP-  ^• 

Sdneational — Text -book.  Herbertson. 

The  Oxford  Geographies.  Vol.  2.  The  Junior  Geography.  By  A.  J.  Herbertson, 
PH.D.  Oxford:  Clarendon  Press,  1905.  Size  7J  x  5,  pp.  288.  Map9.  Price  2#. 
Presented  by  tlie  Publishers. 

This  excellent  text-book  keeps  in  view  throughout  the  influence  on  geographical 
facts  of  physical  conditions,  a  clear  comprehension  of  which  is  made  the  basis  of  the 
whole  teaching.  It  is  intended  to  embrace  so  much  of  regional  geography  as  is 
necessary  for  the  Oxford  Junior  Local  Examinations. 

Geography.  Q.  Teacher  3  (1905) :  97-103.  Dann. 

What  is  Geography  ?    By  E.  W.  Dann. 

Initmetlons  to  Travellers.  Henmayer. 

Anleitung  zu  wissenschaftlichen  Beobachtnngon  auf  Reiscn  .  .  .  herausgegeben 
von  Prof.  Dr.  G.  von  Neumayer.  3  Aufl.,  Lief,  i.-iv.  Hanover:  Dr.  M.  Janecke, 
1905.    Size  9  x  6.     Presented  by  the  PuUisher. 


118  OEOORAPHICAL  UTKRATURS  OF  THE  MONTH. 

Vonntainf.  Graiid-OaTtaret. 

John  Grand-Carteret.  La  Montagne  It  travem  lea  ages.  II.  La  Montague  d'au- 
jourd*hai.  Grenoble:  C.  Dnmaa,  1904.  Bize  11  X  9,  pp.  494.  lUuttraiiani, 
Price  25«. 

The  first  Tolome  appeared  in  1908  (Journal,  toI.  81,  p.  481).  The  work  is  now 
complete,  and  forms  a  history  of  mountains  from  the  standpoint  of  their  influence  on 
manVind  from  the  earliest  days  to  the  present. 

Nomenolatnre.  Da  la  Blaeha. 

Atti  Ckmgresto  Intemai.  8e,  Storiehs,  1908, 10  (1904) :  11-17. 

Do  la  signification  popnlaire  des  noms  de  pays.    Del  Prof.  P.  Tidal  de  la  Blache. 
Stieler's  Hand- Atlas.         Petermanns  M.  61  (1905) :  187-189.  Habenieht 

Stielor^B  Hand-Atlas,  ein  Eompendium  der  Eidmessungen  des  yorigen  Jahr- 
hunderts.    Yon  H.  Habenieht.     With  Mfip$, 

The  map  of  Africa  in  the  newest  issue  is  shown  side  by  side  with  that  in  the  first 
edition  (1820). 

Telegraphs.  Monthly  Siv.  21  (1905):  lOi-UO.  Bright. 

Imperial  Consolidation  by  Telegraphy.    By  C.  Bright. 

World.  Vonerieff. 

The  World  of  To^y :  A  Surrey  of  the  Lands  and  Peoples  of  the  Globe  as  seen 
in  Travel  and  Commerce.  By  A.  B.  Hope  Moncrieff.  Vol.  8.  London :  The 
Gresham  Publishing  Co.,  1905.  Size  11  X  7},  pp.  vi.  and  280.  Mapt  and  lUuttra" 
UoM.    Priee  Sb.  net.    Pretented  by  the  PMisher. 

This  volume  deals  with  Africa. 

Tear-Book.  Wagner. 

Geographisches  Jahrbuch,  xxvii.  Band  1904.  Herausgegeben  von  Hermann  Wagner. 
Gk>tha :  J.  Perthes,  1905.    Size  8)  X  5),  pp.  viii.  and  466.    Price  15  Marhe, 

This  part  deals  with  recent  progress  in  the  study  of  the  structure  of  the  Earth's 
crust,  ana  in  the  geography  of  special  regions  (Polar,  Russian  Asia,  and  North  America). 


OLDER  WORKS  ADDED  TO  THE  SOCIETY'S  COLLECTIONS 

IN  1905. 

BOOKS. 

Anania,  Lorenio  d*.—L* Universale  Fabrica  del  Mondo.    Size  9  x  6}.        Venice,  1582. 

Apianns,  P.— Coemographia,  oorregida  y  afiadida  por  Gemma  Frisio.  Maps  and 
JHagrame,    Size  8J  x  6.  Antwerp,  1575. 

BarringtOB,  Hon.  Baines.— Miscellanies.  Maps  and  Plate,  Size  11x9.   Londcn,  1781. 
[Includes,  besides  the  tracts  on  the  North  Pole  and  on  Other's  voyage,  a  transla- 
tion of  Maurelle's  voyage  in  the  South  Seas.] 

Bartoli,  Gosimo.— Del  Mode  di  misurare  le  distantie,  le  superfieie,  i  corpi,  le  piante,  le 
provincie,  le  prospettive,  etc.    Diagrams.    Size  9  X  6§.     Venice,  1589. 

jl4^f^Tni«h^  H.  L.— The  Discovery  of  America  by  Northmen  in  the  Tenth  Century,  with 
notices  of  the  Early  Settlements  of  the  Irish  in  the  Western  Hemisphere.  Maps 
and  lUustration.    Size  9  X  5 J.  London,  1841. 

BordonOi  Benedetto.— Isolario.      Maps,  Plans,  etc.    Size  12  x  8}.  Venice,  1547. 

Bosworth,  Eev.  J.— King  Alfred's  Anglo-Saxon  Version  of  the  Compendious  History 
of  the  World  by  Orosius.    Maps  and  Plates.    Size  10  x  6J.  London,  1859. 

Bonohette,  Joseph.— -A  Topographical  Description  of  the  Province  of  Lower  Canada, 
with  Remarks  upon  Upper  Canada,  etc.  Maps,  Platis,  Zlhistrations,  and  Portrait, 
Size  10  X  6.  London,  1816. 

Bonlton,  B'Aroy.— Sketch  of  His  Majesty's  Province  of  Upper  Canada.  Map.  Sise 
IX  X  8}.  liondon,  1805. 

Brandan,  St.— Les  Voyages  Merveilleux  de  Saint  Brandan  k  la  recherche  du  Paradis 
Terrestre, . .  .  avec  Introduction  par  Francisque  Michel.   Size  7  J  X  5.   Paris,  1878. 
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Oartiar. — Yojage  de  Jaqnes  Cartier  an  Canada  en  1534.  Nonvelle  Edition,  pnbli€e 
.  .  .  par  M.  H.  Miobelant.  Docaments  In^dits  .  .  .  oommnniqu^B  par  M.  Alfred 
Bam^.     Maps.    Size  7}  x  5.  Pari$,  1865. 

Casat,  Bartolome  de  las. — Brcvissima  Bolacion  de  la  Deatnivcion  de  las  Indias.  Size 
8  X  5 J.     Seville,  1552.  '  \_Bareelona,  1646.] 

Oallaziot,  Ch.— Christophori  Cellaril  smalcaldiensis  Geographia  Antiqna  juxta  et 
Nova.    Size  5}  x  8).  Jena,  1687. 

paBniBgham,  Alex. — The  Ancient  Geography  of  India.  I.  The  Buddhist  Period. 
Map$,    8yo.  London,  1871. 

Danti,  Egnatio.— Trattato  dell'  Uso  et  della  Fabbrica  deir  Astrolabio.  JHagramt. 
Size  8}  X  6.  Florence^  1569. 

D[apper],  Dr.  0. — Die  Unbekante  Neue  Welt;  oder  Beechreibung  dea  Weltteils 
Amerika,  and  dea  Siid-Landes.     Maps  and  lUmtrations.    Size  13  x  8. 

AvMterdam,  1673. 

Froger,-Le  Sienr.— Relation  d'un  Voyaj^e  fait  en  1095,  1696,  et  1697,  aux  Cotes 
d'Afrique,  Detroit  de  Magellan,  Br^sil,  Cayenne  et  Isles  Antilles.  Mapty  Plans, 
and  Illustrations.    Size  6^  x  3^. 

OUllanj,  Dr.  F.  W.,and  Alexander  von  Humboldt.— Geschichte  des  Seefahrers  Bitter 
Martin  Behaim  nach  don  'iltesten  Urkanden  bearbeitet.  Eiiigelcitet  durch  eine 
Abhandlang:  Uebor  die  altesten  Karten  des  Neueu  Continents  und  den  Namen 
Amerika.     Maps  and  Plates.    Size  11  X  12.  Niirvherg,  1858. 

Oioftiniani,  Ag. — Castigatissimi  annali  dclla  rcpublica  di  Genoa.  \^First  4 pp.  missing,'] 
Size  11)  X  8.  Genoa,  1537. 

[Contains  one  of  tlie  earliest  memoirs  of  Columbus.] 

CHareanns,  H. — Henrici  Glareani  Uelvetii,  Poetso  Laureati,  de  Geogpraphia  Liber 
Unas.    Diagrams,    Size  8x6.  Freiburg  im  Breisgau,  1533. 

Qonnlei,  Bev.  Anthonini. — Hierusalen^sche  Reyse.  ...  2  yols.  Maps  and  lUutira-^ 
tions.    Size  8x6.  Antwerp,  1678. 

Oonter,  E. — The  Works  of  Edmund  Gunter;  containing  the  Degcription  of  the  Sector, 
Cross-staff,  and  other  instruments.  .  .  .  The  Third  Edition.  Diagrams.  Size 
7  X  5^.  London,  1653. 

[Herbentein,  Baron  S.  von]. — Rcrum  MoBcoviticarnm  Commentarij.  [Map  missing.] 
Size  6|  X  4.  Anitoerp,  1557. 

Eeriot,  Oeorge. — Travels  through  the  Canadas,  containing  a  Description  of  the 
Picturesque  Scenery  on  some  of  the  Rivers  and  Lakes ;  with  an  Acconnt  of  the 
Productions,  Commerce,  and  Inhabitants  of  those  Provinces.  Map  and  Plates. 
Size  11  X  SJ.  London,  1807. 

Hontar,  J. — Rudimentorum  Cosmographicorum  Jam.  Honteri  Coronensis  libri  III., 
cum  tabellis  Geogruphicis  elc<^antiB8imi8.     Maps  and  Diagrams.     Size  6^  x  4. 

[Zurich],  1583. 

Hnttioh  and  Grynaens. — Novus  Orbis  Regionum  ac  Insular iim  veteribus  incognitarum. 
Size  12}  X  8.  Basle,  1537. 

Hnttioh,  QrynaeoB,  and  Varrerius.— Novus  Orbis,  id  est,  Xavigatioues  Primae  iin 
Americam  :  quibus  adjunximus,  Gasparis  Varrerii  discursum  super  Ophyra 
Regione.  .  .  .  Size  6  x  H}.  Rotterdam,  1616. 

[Jefferys,  Thomas].— The  Natural  and  Civil  History  of  the  French  Dominions  in  North 
and  South  America.     Maps  and  Plans.     Size  14  x  9.  London,  1761. 

[Jeffuryi,  Thomas]. — A  Description  of  the  Spanish  Islands  and  Settlements  on  the 
Coast  of  tlie  West  Indies.     Mapa  and  Plans.     Size  10x8.  London,  1762. 

Xolbe,  Petar. — Naaukeurige  en  Uitvoerige  Beech ryving  van  de  Kaap  de  Goede  Hoop. 
2  vols.     Maps  and  Plates.     Size  17  x  llj.  Amsterdam,  1727. 

Laiar  a  Varea,  Alphonsns. — Universus  Terrarum  Orbis  Scriptorum  Calamo  Delineatus. 
2  vols,  (in  one).      Maps,  Plans,  etc.     Size  14  x  9^.  PadtM,  1713. 

Lilinf,  Z. — Zachariffi  Lilii  Yicetini  Orbis  Breviarium.     Diagrams.    Size  8}  x  6. 

IVeniee,  eire.  1495-9.] 

Uniehotan,  Jan  Hnyghen  van. — Itinerarium  ofte  Schip-vaert  naer  Oost  ofte  Portugael 
Indien.  .  .  .  Maps  and  Illustrations.    Size  13x8.  Amsterdam^  1623. 
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L[odewyk],  Q.  K.  A.  W. — Prima  Para  DeforiptioniB  ItineriB  Nayalifl  in  Indiam 
Orientalem.      [Hontman's  voyage.]     Mapt  and  lUuUratunu,      Size  13}  X  10. 

Amtterdamy  1598. 

Xangoni,  Beiario.— Ricerohe  Topografiche  ed  Aroheologiche  suU  Isola  di  Gapri,  da 
Bervire  de  Gaida  6  viaggiatori.    Map.    Size  7x4.  Naples^  1834. 

Vorliotiii,  ClandinB  Bartholpmirai. — Orbis  Maritimi  siye  Bernm  in  Man  at  Littoribus 
gestamm  Generalis  Historia.  .  .  .    Maps  and  JUuitrationi.    Size  13  x  8. 

Divume  {Dijon),  1643. 

Vungter,  SebaBtian. — EoBmographia.  [German  venion.]  Maps  and  lUuttrationi. 
Size  15}  X  9.;.  Bashy  1628. 

Ogilby,  John. — A  Relation  of  Remarkable  PaBBagoB  in  two  EmbasBieB  from  the  East 
India  Company  of  the  United  ProvinoeB  to  .  .  .  China.  2  vols.  Map$  and 
niwtrationf.    Size  16)  x  10).  London,  1671-1673. 

Ptolemy. — PtolemieuB  Anctus,  RestitntnB,  Emaonlatus,  cnm  tabalis  yeteribus  ao 
noTls.     Maps.    Size  18)  x  12.  IStrassburg^,  1520. 

Ptolemy  and  BerlingherL— Geographia  di  Francesco  Berlinghieri,  Fiorentino,  in  Terza 
Rima  et  Lingua  ToBcana  distincta.    Maps.    Size  17  X  11. 

Florence,  [eire.  1482]. 

Ptolemy  and  BertinB.—Theatrum  GeographisB  Veteris.    Maps.    Size  17  x  11. 

Amglerdam,  1618. 

Ptolemy  and  RnBcelli.'^La  Geografia  di  Claudio  Tolomeo,  AleBBandrino ;  Nuovamente 
tradotta  di  Greco  in  Italiano,  da  Girolamo  Ruscelli.     Maps.    Size  9)  x  6. 

Venieej  1561. 

Ptolemy  and  Kagini. — GeographisQ  UniverBie  tum  Veteris,  turn  Noyib  Absolntissi- 
mum  opus.    Maps,    Size  8x6.  Bologna,  1608. 

Qnadns,  XatthiaB.— Fasciculus  Geographicus  complectens  praecipnamm  Totius  Orbis 
Regionnum  Tabulas  circiter  centum.    Maps.    Size  11x8.  Cologne,  1608. 

Bogers,  Capt.  Woodes. — A  Cruising  Voyage  round  the  World.    Maps.    Size  7)  x  4). 

London,  1712. 

Sadenr,  JacqnoB. — Les  Avantures  de  .  .  .  ,  dans  la  D^oouverte  et  le  Voiage  de  la  Terre 
Anstrale.     lFietUious.;\    Size  6)  x  3).  Paris,  1692. 

Sagri,  H. — Ragionamenti  sopra  le  Varieta  dei  Flussi  et  Riflussi  del  Mare  Oceano 
Occidentale.    Diagrams.    Size  8x5).  Venice,  1574. 

Salmon,  T. — Modem  History,  or  the  Present  State  of  all  Nations.  Illustrated  ...  by 
Hermann  Moll.    3  vols.     Size  10)  x  8).    Maps  and  Plates.  London,  1739. 

[flenex,  John.] — ^A  Treatise  of  the  Description  and  Use  of  both  Globes.    Size  6)  x  3). 

London,  1718. 

gt00f[ler,  J. — Elucidatio  FabricsB  Ususque  Astrolabii.    Diagrams.    Size  7x4). 

Paris,  1564. 

Strahlenberg,  Philipp  Johann  von. — Das  Nord-  und  Ostliche  Thai  I  von  Europa  and 

Asia.    Map  and  PlaUs.    Size  9)  x  7.  Stockholm,  1730. 

StrayB,  J. — The  Voiages  and  Travels  of  John  Struys  through  Italy,  Greece,  Muscovy, 
Tartary,  Media,  Persia,  East  India,  Japan,  and  other  Countries  in  Europe,  Africa, 
and  Asia.  .  . .   Done  out  of  Dutch,  by  John  Morrison.    Map  and  Plates.  Size  9x6). 

London,  1684. 

Thevenot,  M.— Relations  de  divers  Voyages  curieux  .  .  .  Nouvelle  Edition ;  augment^e 
de  plusieurs  Relations  curieuses.    2  vols.     Maps  and  Illustrations.    Size  14  x  9. 

Paris,  1696. 

Uring,  Captain  H.— A  History  of  the  Voyages  and  Travels  of  Captain  Nathaniel  Uring. 
liaps.     Size  8  X  4).  London,  1726. 

Veer,  Oerrit  de.— Diarium  Nauticum,  sen  Vera  Descriptio  trium  Navigationum  ...  ad 
Septentrionem.    Maps  and  Illustrations.    Size  13)  x  10.  Amsterdam,  1598. 

WhitehBftd,  John. — Exploration  of  Mount  Kina  Balu,  North  Borneo.  Plates  and 
Blustrations.    Size  14)  x  10.  London,  1893. 

Wilkinf,  John. — A  Discourse  concerning  a  New  World  and  another  Planet.   Diagrams. 

Size  6)  X  4.  London,  1640. 

Wytfliet,  ComelittB.— Descriptionis  Ptolemaic©  Augmentum.    Maps.    Size  12  x  7). 

Louvain,  1597. 
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Zamberto,  Bartolommeo.— [Isolario,  o  Carte  del  Mare  Egeo.]  (Title  and  some  II. 
misBing.)    CharU,    Size  9}  x  7.  [Kentotf,  etVc.  1480.] 

Zneehelli,  Padre  Antonio. — Belazione  del  Yiaggio  e  MiBsione  di  Coogo  nell*  Etiopia 
Inferiore  Oocidentale.    Size  9  x  0}.  Venice,  1712. 

ZnrlA,  Plaoido. — II  Mappamondo  di  Fra  Mauro,  Camaldolese.  .  .  .  Map,  Size 
IS  X  9).  Venice,  1806. 

Vorth  Axnariean  Boundary. — Parts  i.  and  ii.  Correspondence  relating  to  the  Boundary 
between  the  British  Possessions  in  North  America  and  the  United  States  of 
America,  nnder  the  Treaty  of  1783.    Maps  and  Diagrams.  Ixmdon,  1840. 

Supplemental  Reports  relating  to  the  Boundary  ...  [as  above].    Map  and 

Diagram,     (Bound  in  1  volume.     Size  13}  x  8^)  London,  1842. 

ATLASES   AND   MAPS. 

Alagna,  Oiacomo. — A  oompleat  set  of  new  charts  .  .  .  ,  containing  an  accurate  survey 
of  the  coast  of  Portugal  and  the  Mediterranean.  London,  1764. 

Arrownnith,  A.— Map  of  Asia.  London,  1810. 

— Map  of  Scotland,  constructed  from  original  materials.     London,  1810. 

Blaeu,  J.,  nehoUi  Viiicher,  and  Frad  de  Wil.— Atlas  minor.         Amsterdam,  [no  daW]. 

Callarini,  A. — Harmonia  macrocosmica  sev  Atlas  universalis  ct  novus  totius  universi 
oreati,  oosmographiam  gencralcm  et  novam  exhibens.  'Amsterdam,  1661. 

C,  M.,  and  ][«  Onenderille. — Atlas  historique,  ou  nouvelle  introduction  k  Phistoire,  k  la 
ohronologie  et  ^  la  g^grapliie  ancienne  et  moderne.  Par  M.  C.  .  .  .  aveo  des 
dissertations  par  M.  Gueudeville.    7  vols.  Amsterdam,  1718-20. 

Horirood,  B. — Plans  of  London.  London,  1729. 

Jefferji,  John. — A  new  map  of  all  the  rivers  of  England  and  Wales. 

Westminster,  1744. 

Jeffeiyi,  Thomas.— The  East  Indies,  with  the  roads.    2nd  edit.  London,  1768. 

Kniutmaiui,  Friederlch,  Karl  von  Sprnner,  and  Oeorge  K.  Thomas. — Atlas  zur  Ent- 
deokungsgeschichte  Amerikas.  Munich,  1859. 

Xagini,  Q.  A.— Italia.  Bologna,  1620. 

Xeroator,  Gerhard.— Atlas  minor.  Amiiem,  1621. 

Foreaeohi,  Thomas.— L'Isole  piu  famose  del  mondo.  Venice,  1576. 

Sooqne,  John. — A  plan  of  the  City  of  Bristol.    4  sheets.  London,  1742. 

■— — — ^ England  and  Wales,  drawn  from  the  most  accurate  surveys. 

London  (ctrc.  1750). 

Wells,  Edward. — A  new  sett  of  maps,  both  of  antient  and  present  Geography. 

Oxford,  1700. 

Italy. — Plans  and  views  of  cities  in  Italy.  1650-1750. 

Japan. — Atlas  of  Japan,  with  a  map  for  each  Daimio.  Published  at  Osaka  in  the  reign 
of  Tien  Pao.     2  vols. 

Vadlterranean.— Lighting  Colom  of  the  Midland  Sea.  ^  Amsterdam,  1661. 
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EUBOPE. 

BaTaria.  Topographische  Bureau  des  K.  B.  OeneraUtabai. 

Hypsometrische  Karte  von  Bayem.  Bearbeitet  im  topographischen  Bureau  dea 
K,  B.  Generalstabes.  Scale  1 :  250,000  or  39  stat  miles  to  an  inch.  Sheet  16. 
[Munich,  1905.] 

England  and  Wales.  Ordnance  Sorrej. 

Obdnanos  Survey  of  England  and  Walks  : — Sheets  published  by  the  Direotor- 
Qeneral  of  the  Ordnance  Survey,  Southampton,  from  November  1  to  30,  1905. 
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10  milei  to  1  indh  :— 

Great  Britain,  hill-shaded  and  printed  in  oolonrs,  folded  in  cover,  9, 11, 12.  Price, 
on  paper.  Is. ;  mounted  on  linen,  1«.  6d.  eaeh. 

2  milM  to  1  inch : — 
Printed  in  colonrs,  folded  in  oover  or  flat  in  sheets,  19,  20,  23,  24,  25  and  25a 
(combined).    Price,  on  paper,  !«.;  mounted  on  linen,  1$.  6d.  each. 

1  ineh — (third  edition) : — 

In  outline,  31, 48,  217.    It.  each  (enf^nrayed). 

With  hills  in  brown  or  black.  22,  28,  27,  29, 119, 135,  220,  222,  235,  251,  271, 272, 

273,  288,  304,  818,  820,  328.    It.  each  (engraved). 

Ftinted  in  colonrs,  folded  in  cover  or  flat  in  sheets,  25,  235.    Price,  on  paper.  It. ; 

mounted  on  linen,  U.  6d.  each, 

6-indh — County  Maps  (first  revision) :— 
Breeknoekiliire,  1  b.e.,  8  n.b.,  4  n.w.,  8.w.,  b.e.,  6  8.E.,  7  n.e.,  8.w.,  8.B.,  8  n.w.,  8.w., 

10  K.B.,  11  N.W.,  15  N.B.,  20  B.W.,  8.B.,  26  N.E.,  32  N.W.,  83  S.E.,  88  N.W.,  45  N.W.,  47  N.E., 

49  N.K.,  50  N.W.,  N.B.  Cardiganshire,  17  h.b.,  b.e.,  22  n.b.,  28  s.e.  Carmarthenshire, 
19  8.W.    Devonshire,  1  B.B.,  4  n.w.,  n.b.,  8.b.,  5  n.w.,  n.b  ,  8.B.,  6  n.b.,  s.w.,  s.b.,  8  n.w., 

8.E.,  9  N.W.,  N.B.,  8.W.,  10  8.B.,  12  N.B.,  8.B.,  13  N.W.,  N.E.,  8.W.,  8.E.,   14  N.W.,  N.E.,  8.W., 

15  S.W.,  8.E.,  18  8.E.,  19  B.W.,  B.B.,  20  N.W.,  8.W.,  22  8.W.  Olouoostershlre,  15a  n.w. 
Herefordshire,  8  s.w.,  8.B.,  13  n.b.,  14  n.w.,  8.B.,  15  s.w.,28  n.b.,  298.W.,  36  (n.w.  and 
N.B.),  (B.W.  and  S.B.),  44  s.b.,  49  n.w.  linoolnshiro,  104  n.e.,  s.b.,  114  n.b.,  s.w.,  115 
8.W.,  123  N.B.,  124  N.B.,  8.W.,  132  8.W.,  153  N.w.  Norfolk,  93  s.w.,  105  s.w.,  109  n.e., 
110  N.B.  Badnorshire,  13  n.b  ,  8.E.,  14  n.w.,  n.e.,  s.w.,  8.E.,  20  n.b.,  21  n.w.,  8.w.,  s.e. 
Somerset,  68  n.b.  Suffolk,  7  8.W.,  11  b.b.,  21  n.e.,  24  n.b.,  25  n.e.  Warwickshire, 
23  S.W.,  28  N.W.,  N.B.,  34  n.e.,  57  n.w.  Woroostershire,  18  8.E.,  26  n.w.,  n.e.,  82 
N.W.,  N.B.,  8.B.,  39  N.E.  Torkshiro  (first  revision  of  1891  survey),  283  s.w.,  286a 
B.B.,  287  8.B.,  299  N.B.     It.  each. 

S^-ineh— Oounty  Maps  (first  revision)  :^ 

Breeknoekshire,  XIU.  7, 16 ;  XIX.  12,  16 ;  XXV.  4.  Cardiganshire,  XXXIY.  2, 
13;  XXXVIII.  6,  7,  8;  :^XXIX.  5,  9;  XLVI.  2,  8,  6.  Carmarthenshire,  I.  13; 
II.  16 ;  VIII.  4  ;  IX.  2,  3 ;  X.  5,  6,  7,  9,  10,  11,  14,  15, 16 ;  XIV.  2,  3,  6,  7,  10,  11 ; 
XVIII.  2,  3,  4,  8,  12,  16;  XXVII.  4.  Devonshire,  XVII.  13,  15,  16;  XXVI.  (8 
and  4),  12 ;  XXVII.  1,  8,  4,  5,  6,  7,  8,  9,  10 ;  XXVUI.  1,  5 ;  XLII.  2,  8,  4,  6, 7,  8, 
11, 12, 14, 15;  LIII.  3,  6, 10 ;  LXV.  2,  6,  7, 11 ;  LXXVII.  2 ;  LXXX.  2,  4,  8,  11, 
12, 13, 16;  LXXXIX.  3;  CU.  15, 16;  CIIL  2;  CVIL8,12,13,  14,  15, 16;  CVIU. 
13, 15 ;  CIX.  8, 15, 16 ;  CX.  9,  10 ;  OXIII.  4,  8, 12 ;  CXIV.  1,  3,  4,  6,  8,  9, 10,  11, 
12;  CXV.  1,  2,  3,  6,  6,  7,  9,  10,  11.  Lineolnshire,  LXXVII.  2,  5,  6,  10.  14; 
LXXVin.  1,  2,  5,  6,  7,  8, 12,  14,  16;  LXXIX.  1, 2, 3, 4,  5,  6,  7,  8,  9, 10,  11, 12,  13, 
14, 15, 16.  Norfolk,  I.  14, 16;  VI.  2, 4, 5,  6,  9, 11, 12,  14 ;  VII.  1,  5, 11, 14;  XIII. 
4,  8, 11, 15;  XIV.  1,  2,  3,  4.  6,  8,  14, 15, 16;  XV.  1,  2,  3,  6,  7,  8,  11 ;  XVL  7, 10, 
14 ;  XXII.  3,  4,  6,  7,  8, 10, 11, 12, 13, 14, 16,  16 ;  XXUI.  1,  2,  6,  7,  8,  9.  10, 13, 14, 
16;  XXIV.  4.  7,  9,  10,  11.  12,  13,  14,  15;  XXXIII.  3,  4,  5,  6,  9,  10,  11.  13, 14; 
XXXIV.  1,'2,3,4,16;  XXXV.  1,2, 3;  XL1II.8;  XLIV.1,3,4;  LXXXIII.  4,8, 
12;  XCIII.  4;  XCIV.1,2.  Warwickshire,  XLI.  14;  XLVII.  13;  LIT.  10;  UV. 
1,  4,  8, 12, 13, 16;  LVI.  8,  15,  16;  LVII.  1,  7,  14, 15 ;  LVIII.  4 ;  LIX.  1.  York- 
shire (First  Revision  of  1891  Survey),  CCLXXXI.  5,  6,  7,  10,  11,  12,  15.  16; 
COLXXXVIII.  15,  16 ;  COLXXXIX.  13 ;  OCXCIV.  1,  2,  3,  5,  6,  7,  9,  10,  11, 14 ; 
CCJXOV.  5,  6,  9, 10,  13, 14.    3f.  each. 

{E.  Stanford,  London  Agent) 

Europe— Central.  K.  K.  Kilitar  Oeographisohes  Institut. 

Neue  Uebersiohts-Karte  von  Mittel-Europa.  Scale  1 :  750,000  or  11*8  stat.  miles  to 
1  inch.  Sheet  H  7,  Orsova.  Vienna :  E.  E.  Milit&r  Qeograpbisches  Institut. 
A  new  and  revised  edition  of  this  useful  general  map  is  in  course  of  publica- 
tion. The  area  has  been  extended,  and  it  now  includes  the  whole  of  Europe  from 
the  Baltic  to  Constantinople,  and  from  the  Rhone  to  the  Crimea.  Relief  is  shown  by 
brown  shading  combined  with  contours  at  500  metres  intervals.  So  far  only  four  sheets 
have  been  issued  out  of  a  total  of  forty  of  which  the  complete  map  will  consist. 

Germany.  K.  Prenssische  Landesanfoahme. 

Earte  des  Deutschen  Belches.  Herausgegeben  von  der  Eartographischen  Abteil- 
ungen  der  Eoniglicheir  Preussische  Landesaufnahme.  Scale  1:100,000  or  1*6 
stat  mile  to  an  inch.  Sheet  (brown  hills  and  contourH)  432,  Siegen.  Berlin, 
1904.     Price  1.50  mark  eaeh  sheet. 
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ASIA. 

Alia  Xinor.  Ki«pert. 

Karte  yon  Kleinasien  bearbeitet  yon  Dr.  Richard  Eiepert.    Scale  1 :  400,000  or 

6-3  Btat.  miles  to  an  inch.     Sheets :  A  i.  (title) ;  C  ii.  Afiun  Karahibar.    Berlin : 

Dietrich  Reimer  (Ernst  Vohsen),  [1905].     Price  G  marlcs. 

Xvkden.  K.  Prenssisohe  Landeianfnahme. 

Die  Sohlaoht  bei  Mukden.  Scale  1:168,000  or  2*6  stat.  miles  to  an  inch. 
8  sheets  and  text.    Berlin  :  E.  S.  Mittler  &  Son,  1905. 

A  series  of  eight  maps  and  nlans  showing  the  disposition  and  arrangement  of  the 
Japanese  and  Russian  armies  during  the  different  stages  of  the  battle  of  Mukden, 
accompanied  by  letterpress  giving  an  account  of  the  operations.  The  maps  are  based 
on  the  sheets  of  the  1  :  300,000  Gorman  Government  map  of  China. 

ATBIOA. 

Afrioa.  Topographical  Section,  Gheneral  Staff. 

Hap  of  Africa.  Compiled  in  the  Topographical  Section,  General  Staff.  Scale 
1 : 1,000,000  or  15*8  stat  miles  to  an  inch.  Sheets :  94  and  95  (combined).  Kili- 
manjaro.  Price  2s.  each  sheet. — Scale  1 :  250,000  or  3*9  stall  miles  to  an  inch. 
Sheets:  (Northern  Nigeria)  51-P,  52-M.  Price  Is.  Gd.  each  sheet.  London: 
Topographical  Section,  General  Staff,  War  Office,  1905.  Presented  by  the  Director 
of  Military  Operations. 

Oongo  State.  Dn  Tief. 

Carte  de  Ti^tat  Ind^pendant  du  Congo  dress^e  d'apr^s  les  itin^raires  originaux 
des  voyageoTs  par  J.  Du  Fief.    Scale  1  : 2,000.000  or  31*6  stat.  miles  to  an  inch. 
4  sheets.    Brussels,  1905. 
A  new  edition  of  this  well-known   general  map  of  the  Congo  Free  State  has 
been  much  wanted  for  some  time.    This  is  only  a  reprint  of  the  4th  edition  of  1900, 
and  in  some  districts  is  quite  out  of  date.    On  the  ^north-east  sheet,  Lake  Albert 
Edward  is  shoyn  in  the  position  it  occupied  before  the  Anglo-(}erman  Boundary 
Borrey. 

Portngnese  East  Africa.  Topographical  Section,  Oeneral  Staff. 

Map  of  Portuguese  East  Africa.  Based  on  "Carta  do  Mo9ambique,  1903,"  with 
additions  and  corrections.  Scale  1 : 3,000,000  or  47*3  stat.  miles  to  an  inch. 
London:  Topographical  Section,  General  Staff,  War  Office,  1905.  Price  2s. 
Presented  by  the  Director  of  Military  Operations. 

Senegal.  Service  Geographiqne  de  TArmee,  Paris. 

Carte  de  S^n^gal.    Scale  1 :  100,000  or    1-6  stat.  mile  to  an  inch.     Sheets:  XIII.. 

Dakar;  XIV.,  Thi^s.  Paris:  Service  Geograpliique  de  TArm^e. 
These  two  sheets  form  part  of  a  general  map  of  Senegal  now  in  course  of  publica- 
tion by  the  Service  G^ographique  de  TArm^e,  and  include  Cape  Verde  with  Dakar 
and  the  immediate  neighbourhood.  The  topograph iciil  features  are  from  surveys  of 
French  officers  made  during  the  early  part  of  1904.  The  sheets  are  clearly  drawn  and 
artistically  printed  in  colours.  Contours  are  given  in  brown  at  intervals  of  10  metres, 
while  every  fiftieth  metre  is  shown  by  a  thicker  line. 

Znlnland.  Alten  and  Saunders. 

Map  of  Znlnland.    Compiled  from  surveys  by  L.  M.  Alten,  under  the  supervision 
of  0.  B.  Saunders,  Natal  Commissioner  for  Zululand  Lands  Delimitation  Commis* 
■ion.     Scale  1 :  316,800  or  5  stat.  miles  to  an  inch.    Pietormaritzburg :  Surveyor- 
Generars  Office.     Presented  by  the  Surveyor-General  of  Natal. 
Prepared  specially  to  show  the  boundaries  of  Reserves  delimited  by  the  Zululand 

Lands  Delimitation  Commission,  1902-1904.     In  addition  to  the  map,  text  is  given  on 

the  map  defining  the  boundaries  of  the  Reserves  .shown.     There  are  two  editions  of  the 

map,  one  coloured  and  the  other  printed  in  black  only. 

Znlnland.  Alten,  Hammer,  and  Middleton. 

Map  of  Zululand.    Compiled  from  surveys  by  L.  M.  Alten,  A.  Hammer,  and  F.  A. 

Middleton.    Scale  1 :  158,400  or  2*5  stat.  miles  to  an  inch.    6  sheets.    Pieter- 

maritiburg:  Surveyor-General's  Office.      Presented  by  tlie  Surveyor-General  of 

Natal 
'Bj  far  the  best  map  of  Zululand  ever  produced.    It  is,  however,  a  provisional  map 
only,  and  will  doubtless  be  superseded  by  a  more  complete  survey  later  on.    Ilills  are 
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shown  in  brown  horixontal  form  lines ;  the  rest  of  the  map  is  printed  in  black.  Mission 
stations,  kraals,  magistrate's  offices,  European  booses,  trigonometrical  points,  forts, 
telegraphs,  and  railways  are  all  clearly  shown,  and  a  considerable  amount  of  general 
information  given.  Heights,  in  those  few  instances  where  they  have  been  determined, 
are  given  in  figures.  The  map  varies  considerably  as  to  the  character  of  the  work,  and 
in  many  parts  it  is  evidently  drawn  from  very  approximate  sketches. 

AUBIOA. 

ArgeatiiUL  Ministario  de  AgTiealtiira,  Buenos  Aires. 

Ministerio  de  Agrioaltnra.  Division  de  Tierras  y  Ck>lQnias.  Tierras  dostinadas 
para  Golonizaoion  Agricola.  Scale  1 :  400,000  or  6*3  stat  milee  to  an  inch.  Terri- 
torio  de  Santa  Omz,  Zona  sud  del  Rio  Santa  Oruz ;  ditto.  Zona  del  Bio  Deseado ; 
ditto.  Zona  do  San  Julian.  Territorio  del  Neuquen,  Zona  Andina.  Territorio 
del  Ohubut,  Zona  del  Bio  Senguerr.  Scale  1 : 1,200,000  or  3*2  stat  miles  to  an 
inch.  Buenos  Aires :  Ministerio  de  Agricultura,  1904.  Pr^^ented  by  W,  8,  Barclay^ 
Esq. 

^  The  maps  mentioned  above  have  been  prepared  to  accompany  a  report  by  the 
Minister  of  Agriculture  of  Argentina,  and  show  the  lands  at  present  available  in  the 
southern  part  of  the  country  for  colonisation.  They  are  on  a  large  scale,  and  in  some 
instances  are  diagrammatic  in  character.  However,  the  geographical  information 
contained  is  in  many  cases  more  complete  than  that  to  be  found  on  any  other  maps  in 
the  Society*s  collection. 

Argentina.  OfloinA  Meteorologioa  Argentina. 

Estacionee  meteorologicas  el  80  do  Abril  de  1904.  Scale  1 :  1,850,000  or  92*3  stat 
miles  to  an  inch.  Buenos  Aires :  Oflcina  Meteorologioa  Argentina.  Presented  by 
W.  8.  Barday,  Esq. 

Baenos  Aires.  Lndwig. 

Nuevo  Piano  del  Municipio  de  Buenos  Aires  y  parte  del  Partido  de  Avellaneda 
segun  loe  dates  mas  recientes.  Scale  1  :  35,000  or  1*8  inch  to  a  stat.  mile. 
Buenos  Aires:  Pablo  Lud wig,  1905. 

Canada.  Sorreyor-Oeneral  of  Oanada. 

Sectional  Map  of  Canada.  Scale  1 :  190,080  or  3  stat.  miles  to  an  inch.  Bed 
Deer  ^heet  (215),  west  of  Fourth  Meridian,  revised  to  September  30, 1905.  Ottawa : 
Department  of  the  loterior,  TopDgraphical  Surveys  Branch,  1905.  Presented  by 
the  (Janadian  Department  of  the  Interior, 

Soath  Ameriea.  Philip. 

Philip's  Comparative  Series  of  Large  Schoolroom  Maps.  South  America.  Scale 
1  :  6,000,000  or  94'7  stat  miles  to  an  inch.  London  :  George  Philip  <&  Son, 
[1905].    Price  IGt.     Presented  by  the  PMisher. 

ATT8TBALA8IA. 

Few  Zealand.  Department  of  Lands  and  Survey. 

Map  of  North  Island,  showing  Land  Transactions,  1904-05.  Ditto,  showing  the 
State  of.  the  Public  Surveys,  1905.  Map  of  Middle  Island,  showing  Land  Trans- 
actions, 1904-05.  Ditto,  showing  the  state  of  the  Pablio  Surveys,  1905.  Scale 
1 :  1,000,000  or  15*8  stat  miles  to  an  inch.  Wellington :  Department  of  Lands  and 
Survey,  1905. 

These  are  two  interesting  maps  taken  from  an  official  report  The  first  shows,  by 
four  symbols  and  colouring,  the  present  state  of  surveys ;  and  the  second,  lands  taken 
up  during  the  years  1904-05,  lands  available  for  settlement,  and  under  Land  for 
Settlement  Act.     Each  map  is  in  two  sections. 

PAOIFIO  OOE^K. 

Marshall  Islands.  Jeschke. 

Karte  der  Verheerungen  des  Orkans  vom  30.  Juni  1905  in  den  Marshall-Inseln. 
Yon  Kapit'an  Jeschke  in  Jaluit  Scalo  1 :  2,000,000  or  31*6  stat.  miles  to  an  inch. 
Petermann9  Oeographisclie  Mitteilnngent  Jahrgang  1905,  Tafel  20.  Gotha:  Justus 
Perthes,  1905,     Presented  by  the  PMislter, 
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POLAB  BEOIOHS. 
loBtli  Polar  Begions.  SchoU. 

Meeresiiefen  Im  SUdpolargebiet  naoh  dem  Stand  der  KenntniBse  bis  1905  von 
Dr.  6.  Sohott.  Scale  1 :  25,000,000  or  394*5  stat.  miles  to  an  inch.  FetermannB 
GMtfraphitohe  MitteUungen,  JiJirgang  1905,  Tafel  19.  Gotha:  Justus  Perthes, 
1905.    PruenUd  by  the  PMisherB. 

A  general  circular  chart  of  the  South  Polar  Kegion  on  Lambert's  equal  area  azi- 
muthal  projection,  extending  from  the  pole  to  latitude  30^  S.,  and  measuring  20^ 
ioches  in  diameter.  It  is  bathymetrically  coloured,  and  shows  ocean  depths  in  ten 
different  tints.  A  light  buff  indicates  depths  from  0  to  200  metres,  und  then  fullow 
nine  shades  of  blue,  indicating  depths  at  intervals  of  1000  metres,  witli  the  exception  of 
the  lightest  tint,  which  is  for  200  to  1000  metres.  In  the  compilation  of  the  chart  Dr. 
Sohott  has  generalized  the  results  of  all  expeditions  up  to  date,  although  in  some 
reepects  it  might  perhaps  have  been  made  more  complete,  specially  as  regards  the 
configuration  of  the  land  areas.  It  certainly  would  have  been  an  advantage  if  the 
mountain  ranges  and  peaks,  with  their  heights,  had  been  given.  It  might  have  been 
well,  also,  to  have  distinguished  the  land  of  which  the  existence  is  doubtful  by  a  dotted 
line ;  as  it  is,  the  whole  of  Wilkes'  supposed  lands,  some  of  which  are  extremely  pro- 
blemmatio,  are  shown  as  definitely  as  the  discoveries  which  have  been  authenticated. 
However,  as  regards  the  south  polar  ocean,  it  is  u  most  valuable  chart,  und,  in  addition 
to  the  bathymetrical  tinting,  numerous  f<oundin^s  arc  given,  whilst  the  temperature 
of  the  water  at  many  of  the  soundings  is  shown  in  red  figures.  The  chart  is 
accompanied  by  text  giving  a  most  useful  summary  by  Dr.  Schott. 

OENEBAL. 

British  Empire.  Bobertson  and  Bartholomew. 

Historical  and  Modern  Atlas  of  the  British  Empire,  specially  prepared  for  students. 
By  C.  Grant  Bobertson,  m.a.,  and  J,  G.  Bartholomew,  f.r.b.e.,  f.r.g.s.  London: 
Methuen  &  Co.,  [1905].     Price  4».  6J.  net,    Pretented  by  the  Publisher. 

In  this  atlas  the  editors  have  brought  together  a  series  of  sixty-four  historical,  geo- 
graphical, and  physical  maps  and  diagrams  which  will  enable  the  student  to  follow  the 
gradual  development  and  expansion  of  the  British  Empire  to  the  present  time.  The 
modem  physical  and  economic  maps  will,  it  is  hoped,  provide  the  ^necessary  illustration 
for  geographical  text-books ;  the  historical  maps  in  particular  are  intended  to  illustrate 
the  whole  course  of  British  history  from  the  point  of  view  of  imperial  development, 
and  the  two  together  to  prepare  for  an  examination  of  the  deeper  and  more  complicated 
problems  in  government,  in  politics,  and  economics.  The  atlas  was  originally  planned 
in  concert  with  Mr.  Hereford  B.  George,  whose  *  Historical  Geography  of  the  British 
Empire '  will  be  found  a  most  useful  text-book  for  explaining  the  growth  and  structure 
of  the  empire,  which  the  atlas  is  intended  to  illustrate.  Some  of  the  maps  are  quite 
new,  whilst  others  are  familiar  as  having  appeared  in  previous  atlases  by  Messrs. 
Bartholomew.  There  are  two  diagrams  which  are  specially  instructive — that  showing 
the  trade  of  the  United  Kingdom,  und  one  at  the  end  of  the  atlas  showing  the 
chronology  and  expansion  of  the  British  Empire. 

CHABTS. 

Admiralty  Charts.  Hydrographic  Department,  Admiralty. 

Charts  and  Plans  published  by  the  Hydrographic  Department,  Admiralty,  during 
September  and  October,  1905.     Presented  by  the  Hydroyrapher,  Admiralty. 
No.  Inches. 

3510  m  =  6*9       Scotland,  west  coast :— Inverie  bay  and  approach.     28.  6d. 
3509  m  =  10       Germany  :— Mouths  of  the  Ems.     2«.  Od. 
3446  m  =  0*7       Mediterranean,    Mge&u    sea : — Paspargo   islet   to    Samos   strait. 

28.  (Jd. 
3512  m  =  73       West  Indies.     Cuba,  north  coast : — Bahia  Honda.     2».  Gd. 
3528  m  =  7-3       Chile  :— Port  Lebu.     U,  Gd. 

3539  m  =  G'O       Central  America,  west  coast : — Brito  road.     1«.  6d. 
3520  m  =  GO       British  Columbia.     Vancouver  island  : — Active  pass.     1*.  Gd. 
8530  m  =  6-9       Gulf  of  Aden  :— Berbcra.     U.  6d. 
3508  m  =  1*7       Bay  of  Bengal : — Mayu  river.    2«.  Gd. 
3518  m  =  1*0       Bay  of  Bengal: — Bentinck  sound.     Is.  6</. 
3525  m  =  9*0       Borneo  island,  west  coast : — Jesselton  harbour,     la.  Gd. 
1220 m  =  50       China  sea.    Borneo  island : — Mitford  harbour.    Is,  6d. 
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No.  Inches. 

3515  m  =  2'43  Philippine  islands.    Luzon  island : — Santa  Cruz  harboar.     1«.  6d. 

3474  m  =  2*0  China,  east  coast :— Mirs  bay.    2«.  6d. 

372  m  =  0*77  Japan : — Kagosima  Eaiwan.    Plans : — Sakora  sima  seto.    Haman- 

oichi  road.    Makarazaki  wan.    Odomari  wan.    2«.  6d, 

3514 m  =  20  Japan.    Kiuslu,  north  coast : — Karatsu  wan.    1«.  6dL 

3507  m  =  4*0  Japan : — Mororan  ko.     1«.  6d. 

2672  m  =  3-6  Japan :— Hakodate  ko.    la.  6d, 

3154  m  =  1*12  Japan.    Ominase  to  Gogo  shima.    Ss.  Q(L 

3531  m  =  6*9  Tasmania,  west  coast : — Entrance  to  I^Iacquarie  harbour.    1«.  Qd. 

"  4.n  }  New  Britain,  etc.    Duke  of  York  group.    Miako  harbour.    2$.  Qd. 

3500  m  =  0*7       New  Zealand.  North  island,  east  coast :~ Cape  Runaway  to  Qable 

end  Foreland.    2s.  Gd, 
179  m  =  0*23^  New  Hebrides  :~EBpihtu  Santo  island.     Turtle  and  PallULulo 

1-73/       bays  and  approaches.     1«.  6d. 
1923a  British  Columbia.    Cape  Caution  to  port  Simpson,  etc.    Plan 

added : — Kemano  bay. 
3145  Bay    of    Bengal.     Andaman    islands.     Plan  added : — Eastern 

entrance  to  the  Andaman  or  Middle  strait.  ^^ 
55  New  Britain,  anchorages  in.    New  plan : — Unter  Kambeira. 

1416  New  Guinea.    Anchoragea  on  the  north-west  coast.    New  plan  : — 

Fak  Fak  and  Acha  Tuning  roads. 
1101  Pacific  ocean.    Mariana  or  Ladrone  islands.    New  plan: — Guam 

or  Guajan  island. 

(/.  D.  PoUer,  Agent.) 

Ohartf  OuMtUad. 

Ho.  Cancelled  by  No. 


1893    Sighajik  bay  to  Gulf  of 

Skala  Nuova 
1 527    Gulf  of  Skala  Nuova. 


New  Chart. 
Paspargo  islet  to  Samos  strait    ....    3446 

411     Bahia  Honda.    Plan  onlNew  plan. 

this  sheet.  /    Bahia  Honda 3512 

1286    River  Lebu.     Plan  on  i  New  plan. 

this  chart.  /    Port  Lebu 3528 

919    Berbera.    Plan  on  thi8\Ncw  plan. 

sheet  /    Berbera 3530 

835    Bentinck  sound.    PlaniNew  plan. 

on  this  sheet.  /    Bentinck  sound 3518 


838    Andaman  strait 
2111    Gaya  harbour.    Plan  on' 


New  plan. 

Eastern  entrance  to  the  Andaman  strait .    3145 
New  plan. 


this  chart.  /    Jesselton  harbour 3525 

1220    Mitford  harbour.  f  Mi&harbour 1220 

372    G  ulf  of  Kagosima,  upper  I  New  chart. 

part.  )     Kagosima  kaiwan  and  plans 372 

993    Mororan    or     EndermolNew  plan. 

harbour.    Plan  on  this  sheet./    Mororan  ko 3507 

2672    Hakodate  harbour.         {^'j^^te  ko 2672 

764    Duke    of   York   g«>"P-|New  nlans 
IJM^t  Hunter.    PUn.  on  thi8|    DuL  of  York  group,  Miako  harbour  .    .    3519 

55    Weber   bay.      Plan   on 
this  sheet. 

179    Approaches  to  Pallikulo^Espiritu  Santo  island.  Turtle  and  Pallikulo 
bay.  /    bays  and  approaches 179 

(/.  D.  Potter,  Agent.) 


New  plan. 
Unter  Kambeira 55 


Charts  that  have  received  Important  Correctioni. 

No.  1446,  Scotland, east  coast:— Aberdeen.  1121,  Norway : — Bergen.  2369,  Germany, 
north  coast.  Sheet  Y. : — Bischoft  to  Brtlster  ort.  77,  Spain,  north  and  west  coast : — 
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Bay  of  Qijon.  2231,  Black  Sea,  Sheet  II. :— Cape  Kaliakra  to  Odessa.  3335, 
Labrador :— Approach  to  strait  of  Belle  isle.  779,  Labrador : — Belle  isle  strait. 
282,  Newfoundland :— St.  John  bay  to  Orange  bay.  284,  Newfoundland :— Cow 
head  harbour  to  St.  Genevieve  bay.  206,  East  coast  of  United  States :— Great  Egg 
harbour  to  Albemarle  sound.  1296,  Chile  : — Plans  on  the  coast  of.  2839,  United 
States,  west  coast: — Columbia  river.  2111,  Borneo  island.  Sheet  VII. :— Noeong 
point  to  Ambon^  bay.  2636,  Philippine  islands : — Strait  of  Makassar,  north  part. 
1760,  China  :— The  Brothers  to  Ockseu  islands.  2409,  China,  east  coast :— West 
coast  of  Formosa,  etc.  532,  Japan  : — Simonoseki  strait.  132,  Japan : — Channels 
between  Nisima  Nada  and  Bingo  Nada.  2411,  New  Zealand: — Otago  harbour. 
^  1103,  Pacific  ocean: — Palao  or  Pelew  islands,  etc.  980,  Pacific  ocean :— Caroline 
islands.    2169,  Pacific  ocean  : — Islands  in  the  North  Pacific. 

Chile.  Chilian  Hydrographic  Office. 

Chilian  Hydrographic  Chart.  No.  (Provisional)  123,  Canales  en  el  seno  Ultima 
Esperanza.  Valparaiso :  Oficina  Uidrografica,  Marine  do  Chile,  1905.  Pretented 
by  the  Chilian  Hydrotjraphic  Offloe. 

lorth  Atlantic  and  Mediterranean.  Meteorological  Offioe. 

Pilot  Chart  of  the  North  Atlantic  and  Mediterranean  for  December,  1905.  London : 
Meteorological  Oflice,  1905.     Price  6d.     Presented  by  the  Meteorological  Office. 

lorth  Pacific.  TT.8.  Hydrographic  Offiee. 

Pilot  Chart  of  the  North  Pacific  Ocean  for  December,  1905.  Washington  :  U.S. 
Hydrographic  Oflice,  1905.    Presented  by  the  U,8,  Hydrographic  Office. 


PEOTOeBAPHf. 

Algeria.  Eilton-SimpioB. 

Eighty-eight  photographs  of  Algeria,  taken  by  M.  Hilton-Simpson,  Esq.   Presented 
by  M.  Hilton-Simpsony  E$q. 

A  most  interesting  set  of  photographs  of  Southern  Algeria  and  the  Algerian  Sahara. 
The  subjects  are  typical  and  well  chosen.  The  panoramas,  of  which  there  are  many, 
are  exceptionally  good,  and  all  are  carefully  described  by  Mr.  Hilton-Simpson,  which 
adds  considerably  to  their  value. 

(1)  A  side  of  the  market  at  Biskra;  (2)  Royal  Hotel,  Biskra;  (3)  An  Uled  Nail 
dancing  girl ;  (4)  Typical  view  of  the  scenery  near  the  railway  between  £1  Guerrah 
and  Biskra ;  (5)  View  of  the  Col  do  Sfa ;  (6)  Arab  and  Negro  children,  Sidi  Okba ; 
(7)  Interior  of  the  *'  fonduk  "  or  camel  yard  near  the  live-stock  market,  Biskra ;  (8)  The 
market-place,  Sidi  Okba;  (9)  Sidi  Okba;  (10)  Hotel  Dar  Diaf  and  Casino,  Biskra; 
(11)  Looking  southward  up  the  valley  of  Wed  Martta;  (12)  Shelter  used  as  a  summer 
residence  by  Kabyles  above  Wed  Mursa;  (13)  Cap  Carbon,  Wed  Marsa;  (14)  A 
group  of  Kabyles  near  Wed  Marsa;  (15)  The  Hotel  do  Itouluge,  Wed  Marsa;  (16) 
Kabylo  children.  Wed  Marsa;  (17)  Tho  Valley  of  Wed  Marsa;  (18)  Group  of 
Kabyles  at  Wed  Marsa;  (19)  Bey  of  Bou-Saada;  (20)  Caravan  leaving  the  market 
at  Sidi  Aissa;  (21)  The  Aumale  to  Bou-Saada  coach;  (22)  The  coach  from  Buira 
to  Aumale;  (23)  Arrival  of  tho  Sub-prefect  of  Setif  at  M'Sila;  (24)  An  Arab  street, 
M'Sila;  (25)  Kaid's  horse;  (26)  An  old  well  at  Duar  Saidat  near  M'Sila;  (27) 
The  square,  M'Sila ;  (28)  Bordj.  Chellal ;  (29)  Road-making  at  Baniu ;  (:^0)  Sort- 
ing snuflf  tobacco  at  M'Sila;  (:il)  French  well  in  tho  desert  near  M'Sila;  (32-34) 
Dnled  Nail  dancers  of  M'Sila;  (35)  View  in  the  part  of  the  Plateaux  des  Shotts 
known  as  the  Petit  Sahara;  (36)  The  Wed  M'Sila;  (37)  Square  in  tho  Euro])ean 
and  mercantile  town,  M'Sila;  (38)  General  view  of  M'Sila;  (39  and  40)  The  market 
place,  M'Sila;  (41)  Monument  to  the  .victims  of  the  massiicre  of  1871,  Palostro; 
(42)  Road  entering  a  tunnel,  Palestro;  (43)  Cascade  in  the  gorge  of  Pulestro;  (44) 
In  the  gorge  of  Palestro ;  (45)  The  entrance  to  the  gorge  of  Palestro ;  (46,  47,  49, 
and  50)  The  Gorge  of  Palestro,  looking  northward  ;  (48)  Tho  gorge  of  Palestro, 
looking  southward;  (51)  The  pool,  Boumana  Gueblia;  (52)  Tents  of  tho  semi- 
nomadic  tribe  Hauamed ;  (53)  Native  ponies  in  tho  yard  behind  an  Arab  House 
at  Bomana  Gueblia;  (54)  Pitching  a  chiefs  tent  op(K)site  to  mine  at  Bumana 
Gneblia;  (55)  "Drawing"  for  a  hare  in  tho  Petit  Suham,  near  Bumana  Guebla; 
(56)  Fertile  bed  of  a  stream  at  Uumana  Gueblia;  (57)  Belcassem  ben  Zumi, 
brother  of  the  Kaid  of  Kumana ;  (58)  Boy  making  a  shoo  of  halfa  grass,  liumana 
Gueblia;  (59)  Tent  of  the  Hauamed  tribe;  (60)  Two  •'sloughis"  or  native  hounds; 
(61)  Dry  bed  of  a  stream  near  Bumana  Gueblia;  (62)  The  servants  shaving  each 
other's  heads  at  liumana  Gueblia;  (63)  My  camel-driver  going  from  Kumana  to 
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Bu-Saada;  (64)  Kadur  ben  £1  Haj,  eldest  son  of  the  Kaid  of  Rumana;  (65)  In 
the  Petit  Sahara;  (66)  House  lent  to  me  at  Rumana  Gueblia;  (67)  The  gardens 
in  the  oasis  of  Rumana  Gueblia;  (68)  Dur  camp;  (69)  General  view  of  Rumana 
Gueblia;  (70)  A  general  view  of  the  Petit  Sahara;  (71  and  72)  In  the  market  of 
the  Beni-Menguellet  tribe ;  (73)  An  extemporized  eaf€  in  the  market  of  the  Beni- 
Menguellet ;  (74  and  75)  Market  of  the  Beni-Menguellet  tribe  of  Grande  Kabylie ; 
(76)  The  Juijura  chain  from  Miohelet;  (77  and  79)  Kabyle  village  near 
Michelet;  (78)  Street  in  a  Kabyle  village  near  Miohelet;  (80)  The  native 
quarter  of  Jizi-Uzu ;  (81)  The  diligence  which  runs  from  Fort  National  to  Fizi- 
Uzu;  (82)  An  old  Kabyle  near  Miohelet;  (83)  A  small  market  near  Miohelet; 
(84)  Kabyle  children  near  Michelet ;  (85)  View  looking  towards  Miohelet ;  (86) 
A  view  of  the  Juijura  chain  in  Grande  Kabylie;  (87)  Fizi-Uzu;  (88)  Hills 
to  the  north  of  Michelet. 

Bolivia  and  F«ni.  Petrocokino. 

Fifty-nine  photographs  of  Bolivia  and  Peru,  taken  by  A.  Petrocokino,  Esq.    Fre-^   , 

sented  by  A,  PetroookinOj  E$q. 
These  photographs  form  a  welcome  addition  to  the  Society's  collection.    The  views 
of  Cuzoo  and  neighoourhood  are  specially  interesting. 

Bolioia. — (1-3)  Market-place,  Oruro;  (4)  A  square  in  Oruro;  (5)  Old  church, 
Oruro;  (0)  Post  near  Oruro;  (7)  Village  of  Cballas;  (8)  View  from  Ghallas;  (9) 
Village  of  Parotani  near  Oochabamba;  (10)  Llamas  on  the  Bolivian  pampas;  (11) 
Village  of  QuilloguoUa ;  (12)  Market-place,  Quilloguolla ;  (13)  Avenue  leading  into 
Coc^abamba ;  (14)  Adobe  telegraph  poet ;  (15)  The  plaza,  Oochabamba ;  (16)  Oathcdral, 
Oochabamba ;  (17)  Adobe  church  near  Argue ;  (18)  Old  Inca  houses  near  Oaracolee  ; 
(19)  View  of  La  Paz ;  (20)  Inside  view  of  La  Paz ;  (21)  Lake  Titicaca  from  Ohilelaya ; 
(22)  Lake  Titicaca:  (23)  Balsa  on  Lake  Titicaca;  (24)  End  of  Lake  Titicaca;  (25) 
Indians  near  borax  lake  of  Oarcoti. 

P«rtt.— (1)  Balsa  on  Lake  Titicaca;  (2)  View  of  Puno,  with  Lake  Titicaca  in  the 
distance ;  (3)  Oathedral  and  market-place,  Puno  ;  (4)  Indian  funeral  in  village  near 
Urcos;  (5)  Oathedral,  Ouzoo;  (6)  Jesuit  church  and  the  University,  Ouzco;  (7) 
Fountain  near  cathedral,  Oazoo;  (8)  Sacsahuaman,  the  citadel,  Oazco ;  (9  and  11)  Old 
Inca  walls  at  Ouzco;  (10)  The  **Inca's  seat,''  with  ruined  Inca  walls,  Ouzoo;  (12) 
Ouzco  from  Sacsahuaman;  (13)  Market-plaoe  from  the  cathedral,  Ouzco ;  (14)  View 
of  Ouzco  from  the  top  of  Sacsahuaman ;  (15)  Old  Spanish  house  with  Inca  foundations, 
Ouzco ;  (16)  Llamas  in  Ouzco ;  (17)  Plain  of  Ayacucho ;  (18)  Between  Abancay  and 
Andahuaylas;  (19)  Bridge  over  gorge  of  Rio  de  Pampas;  (20)  At  Urubamba;  (21) 
Between  Huancarama  and  Andahuaylas ;  (22)  Fortress  of  OUantaytambo;  (23  and  25) 
Oitadel  of  OUantaytambo;  (24)  OUantaytambo;  (26)  Stones  on  top  of  citadel  of 
Ollautay tambo ;  (27)  View  from  citadel  of  OUantaytambo,  with  two  ruined  Inca 
**  palaces  "  on  side  of  mountain ;  (28)  Upper  terrace  on  citadel  of  OUantaytambo ;  (29) 
Large  monolith  on  citadel  of  OUantaytambo ;  (30)  Suspension  bridge  near  Acobamba ; 
(31)  Suspension  bridge  at  Pissao ;  (32)  View  near  Ohincheyos ;  (33)  VUlage  of  Curu- 
huasi :  (34)  Bridge  over  river  Angayaon. 


Congo  State. 


Ten  photographs  of  the  Upper  Oongo  RaUway.   Presented  by  Campagnie  dee  Chemins 
de  Fer  du  Congo  SupMeur  aux  grands  Lacs  A/ricains. 

A  set  of  mounted  platinotype  enlargements. 

(1)  Building  workshop ;  (2)  Timber  bridge,  kilom.  10  :  (3)  Unloading  a  steamer  at 
StanleyvUle;  (4)  Wharf  and  steamer  at  Stanleyville  ;  (5)  Bridge,  kilom.  10;  (6)  The 
line  near  Stanleyville ;  (7)  Stanleyville  station ;  (8)  Digging  a  trench  near  Stanley- 
vUle ;  (9)  Bridge,  kUom.  20 ;  (10)  A  crossing  near  StanleyvUle. 


N.B.— It  would  greatly  add  to  the  Talue  of  the  ooUeotion  of  Photo- 
graphs which  has  been  established  in  the  Map  Boom,  if  aU  the  Fellows 
of  the  Society  who  have  taken  photographs  during  their  travels,  would 
forward  copies  of  them  to  the  Map  Curator,  by  whom  they  will  be 
acknowledged.  Should  the  donor  have  purchased  the  photographs,  it 
will  be  useftil  for  reference  if  the  name  of  the  photographer  and  his 
address  are  given. 
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FIRST  EXPLORATION  OF  THE  HOH  LUHBA  AND  SOSBON 

GLACIERS* 

TWO  PIONEER  ASCENTS  IN  THE  HIMALAYA. 

By  FANNT  BULLOCK  WORKMAN,  F.R.S.a.S.,  Offloier  de  rinstruotion 

Publlque  de  France. 

A  YEAR  ago  Dr.  Hanter  Workman  read  a  paper  before  this  Society 
relating  to  the  Chogo  Lnngma  glacier.  The  paper  to-night  describes 
our  exploration  of  the  Hoh  Lumba  and  Sosbon  glaciers,  and  moan- 
taineering  experiences  on  the  Chogo  Lungma  not  touched  npon  by  him. 

The  bases  of  onr  two  last  expeditions  in  Baltistan,  North- West 
Himiilaya,  are  reached  in  twenty-three  marches  from  Srinagar,  the 
capital  of  Kashmir.  This  region,  the  glaciers  of  which  were  explored 
by  ns,  lies  between  74°  55'  to  75°  45'  E.  long,  and  35°  45'  to  3G°  N.  lat. 

Daring  the  second  season  a  first  ascent  and  investigation  of  the 
Hoh  Lamba  and  Sosbon  glaciers  were  made. 

From  Skardu,  the  chief  village  of  Baltistan,  a  march  north-east 
brings  one  to  the  Shigar  valley,  which  is  traversed  in  20  miles  to  its 
junction  with  the  Braldoh  and  Basha  rivers.  Here  for  14  miles  the 
Braldoh  valley  is  followed  to  the  small  village  of  Hoh,  which  lies  above 
the  junction  of  the  Hoh  and  Braldoh  rivers  at  9400  feet.  Here,  on 
June  19,  our  caravan  was  reinforced  by  Hoh  coolies,  and  added  to  these 
were  camp  servants  and  a  Hoh  Lumbardar,  making  a  total  of  seventy 
men.  Aocompanjing  Dr.  Workman  and  myself  were  Mr.  B.  Hewitt, 
topographer,  and  the  well-known  Italian  guides,  Joseph  Petigax  and 
C.  Savoie,  of  Courmayeur,  and  L.  Petigax,  porter. 

The  narrow  Hoh  ravine,  or  nala,  runs  north,  and  is  ascended  along 
the  precipitous  cliffs  of  nude  mountains.  It  is  filled  by  old  glacial 
dSnit  several  hundreds  of  feet  deep,  containing  boulders  of  all  sizes, 
some  extremely  large.     At  the  bottom  of  this  desolate  ravine  the  Hoh 

•  Bead  at  the  Boyal  Geographical  Society,  November  20, 1905.     Map,  p.  224. 
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river,  a  roBhing  khaki-colonred  glacial  stream,  desoends,  ontting  its 
way  often  at  a  great  depth. 

We  ascended  over  the  boulder-composed  slopes.  Beyond  this  an 
enormous  winter  avalanche  strewn  with  black  detritus,  reaching  from 
one  side  of  the  nala  to  the  other  and  completely  covering  the  river, 
was  crossed.  No  vegetation,  except  the  hardy  aromatic  bnrtsa  plant, 
is  met  with  until  Pimar  Tapsa,  a  small  graziog-ground,  is  reached, 
about  4  miles  up.  This  is  fairly  well  covered  with  birches  and  cedars. 
Two  miles  furtiier  is  Nangma  Tapsa,  a  similar  grazing-spot  at  11,595 
feet,  where  we  camped.  To  this  point,  with  the  exception  of  Pima 
Tapsa,  our  narrow  broken  trail  ascended  through  a  grim  lifeless  land- 
scape without  a  note  of  colour.  Some  call  Ladakh  routes  dull  and 
monotonous,  but  to  me  that  land  is  one  of  ever-changing  beauty  and 
picturesqueness  compared  to  the  vale  of  Hoh  Lumba,  held  as  it  is  in 
the  grip  of  the  acme  of  desolation.  But  at  Nangma  Tapsa  all  is 
changed,  and  our  caravan  spreads  itself  and  its  tents  over  a  wide  green 
maidan  sprinkled  with  trees,  where  cows  graze  and  drink  at  musical 
rivuleis.  Sportsmen  sometimes  come  here  in  search  of  ibex,  which  are 
found  on  the  mountain  flanks  bordering  the  lower  part  of  the  glacier. 

Colonel  Gbdwin-Austen  saw  the  glacier  from  a  distance  when  survey- 
ing for  the  Government  of  India,  but  our  party  was  the  first  to  ascend 
it.  Its  general  direction  from  Nangma  Tapsa  is  north-west.  Its  length 
from  the  snout  to  its  source  under  the  great  col  is  12  miles.  Its  greatest 
width  is  a  mile,  and  its  width  at  upper  end  below  the  source  half  a 
mile.  It  seems  to  have  retreated  somewhat  rapidly  of  late  years. 
Above  Nangma  Tapsa  is  a  large  old  moraine  strewn  with  large  blocks 
and  covered  with  trees.  The  furthest  point  of  this  is  about  a  mile 
in  front  of  the  present  glacier.  Then  comes  a  marked  division  where 
the  moraine  matter  is  much  smaller,  there  are  no  large  blocks,  and 
a  scarcity  of  vegetation  is  observed.  At  this  part,  near  the  oldest 
piece,  is  some  small  scrub,  but  this  ceases  about  half  a  mile  from  the 
glacier,  and  the  moraine  has  a  generally  new  appearance. 

As  you  look  down  from  the  glacier,  the  river  is  seen  to  have  cut 
its  way  between  the  hill  and  the  moraine  on  the  left.  No  signs  of 
glaciation  on  the  hill  beside  the  stream  were  noticed,  but  the  rook  is 
weathered  and  easily  split,  and  striation  marks  would  have  been  long 
since  effaced.  Another  sign  of  retreat  is  the  presence  of  an  important 
moraine  ridge,  the  highest  point  of  which  is  50  feet  above  th^  glacier. 
On  the  free  side  it  rises  fully  100  feet.  It  is  passed  over  in  reaching 
the  ice  as  one  ascends  from  Nangma  Tapsa.  At  the  top  of  the  ridge 
is  a  huge  boulder,  the  form  and  dimensions  of  which  are  represented 
by  a  cube  with  a  side  of  50  feet,  which  shows  how  much  greater 
volume  the  glacier  must  formerly  have  had  to  deposit  such  a  mass  of 
rock  in  this  position. 

At  the  top  of  the  high  ridge  looking  east  is  seen  the  first  left 


Naiigmix  Tiip-^a  and  i\<.-  liimo  teniiitml  inorain^^  i.f  [lit  Unli  I.iiml.a, 

formiag  a  large  hill  abmit  SIM)  fcpt  liigli :   its  iiqc  it  indicated  by  the 

tree  growth  covering  its  surfnce. 
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rntOT  IXPLORATION  OF  THE  HOH  LlTHBl  IND  SOeBOK  OUCUBS,    131 

bnuioh  of  the  Hob,  the  Ohaltore.  The  only  other  brauoh  on  the  left 
or  east  side  eaters  4  miles  ftxtm  the  anoat,  and  is  ottlled  the  Soebon. 
On  the  west  side  three  feeders  enter  the  main  stream  near  the  sonthem 
end,  and  6  miles  up  another  large  branch  debouohee  to  the  west. 
Altogether  there  are  six  tributaries.  June  is  enppoaed  to  be  a  good 
month  for  glaoier  exploration  In  the  Him&Iaya,  but  this  season  it  was 
not,  owing  to  the  late  severe  winter  storms. 

Leaving  the  ridge,  we  were  at  onoe  on  the  ice  at  abont  13,500  feet, 
at  which  height  on  other  glaciers  we  have  altrays  found  either  lower 
monntain  spnra  or  lateral  moraines  on  which  to  oamp.  But  this  senson, 
at  the  end  of  Jane,  we  found  the  Hr>h  Lnraba  covered  completely  with 


a  deep  mantle  of  snow,  equally  so  the  lower  monntain  flanks.  Onr 
fliat  oamp  on  the  glaoier  being  near  a  glacial  water-pool,  it  was  not 
necessary  to  melt  snow  for  water.  All  water-buckets  were  speedily 
filled,  however,  lost  the  reservoir  should  freeze  over  in  the  lower- 
ing temperature.  The  ooolies'  tents  here  proved  insufficient  for  the 
number  of  men,  and  I  was  obliged  to  give  them  one  of  my  small 
Hnmmerys,  which  I  did  with  keen  misgiving,  knowing  that  for  onr 
own  use  it  would  net  again  lie  available.  Owing  to  the  deep  snow- 
oovering  before  mentioned,  it  waa  most  difficult  to  jndge  of  the  con- 
formatian  of  the  glacier  or  of  its  moraines.  On  the  glaoier  itself 
lateral    moraines    were   slight   or   wanting,   and    medial    moraines,   if 
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there  were  any,  were  so  covered  with  snow  that   they  could  not  be 
distingnished. 

The  snowy  surface  is  well  seen  in  the  photograph,  as  are  the  wavy 
undulations  characteristic  of  the  first  5  miles.  One  climbs  up  and  down 
over  great  snow-hillocks  for  long  stretches.  We  are  here  above  our 
first  glacier  camp  of  14,600  feet,  the  splendid  granite  peaks  in  the 
background  appearing  foreshortened  by  this  rising  terrain.  They 
represent  the  general  mountain  forms  seen  on  the  Hoh  Lumba,  and 
are  the  peaks  bordering  the  west  bank  leading  to  the  col.  Those 
on  the  east  bank  are  scarcely  less  serrated  and  abrupt  in  character. 
To  intrude  an  Alpinist's  view,  I  will  say  that,  while  the  scenery  is 
of  the  utmost  beauty  on  this  glacier,  the  mountains  bordering  it  are 
mostly  quite  undimbable. 

The  fourth  and  last  branch  on  the  west  side  is  3  miles  long,  and 
where  it  enters  the  Hoh  Lumba  not  lower  than  15,000  feet.  Its  faoe 
has  an  unbroken,  deep  snow  surface,  no  crevasses  even  being  visible. 
South  of  this  nala,  about  5^  miles  up  the  glacier,  observations  were 
made  of  the  movement  of  the  Hoh  stream.  Observing  the  movement 
at  the  time  we  were  there  was  very  difficult,  owing  to  the  masses  of 
surface  snow  and  the  constant  rain  of  avalanches  from  the  steep  slopes 
forming  the  sides  of  the  glacier.  In  fact  only  one  practicable  point  for 
doing  it  was  found  on  the  west  bank,  where  the  inclination  was  about 
2""  32'  from  the  horizontal.  At  446  feet  from  the  bank  the  move- 
ment in  twenty-four  hours  was  ■—  of  a  foot ;  at  734  feet  distance  it 
was  f~  of  a  foot.  On  the  Chogo  Lungma  glacier,  later  explored,  the 
season  being  more  advanced,  we  found  more  satisfactory  conditions  for 
this  sort  of  work,  and  had  better  results. 

After  leaving  this  branch  to  the  left  as  we  ascend,  the  main  glacier 
bends  more  to  the  north,  opening  into  what  has  the  appearance  of  a 
latge  elongated  basin,  and  from  the  snow-covered  rock  the  great  saddle 
above  the  source,  3  miles  off,  is  seen.  This  depression  is  the  only  one 
in  a  vast  cirque  of  granite  aiguilles  stretching  in  two  long  lines  from 
both  sides  of  the  ridge.  These  peaks  range  from  1 9,000  to  20,000  feet 
in  height,  and  their  great  knife  and  sword-like  forms,  at  that  early 
season  dashed  with  new  snow  wherever  it  could  lodge,  presented  one  of 
the  most  impressive  and  bizarre  mountain  scenes  I  have  met  with. 
This  ice- fall,  for  it  is  not  a  pass,  is  indicated  on  the  Indian  Survey  map 
as  a  low  pass  leading  over  to  the  Hispar  glacier.  As  a  matter  of  fact, 
the  ridge  over  the  shacs  ends  in  a  huge  curling  coruice,  which  over- 
looks a  glacier,  not  the  Hispar,  passing  about  400()  feet  sheer  below  the 
cornice.  This  saddle,  first  ascended  by  us  on  June  23,  is  18,331  feet 
high.  At  the  end  of  the  glacier  the  visible  width  of  the  ice-fall  is 
624  feet,  and  the  height  of  the  lower  sharp  fall  324  feet.  The  ascent 
was  somewhat  difficult,  as  one  must  climb  quite  to  the  right  of  the 
ice-fall  and  traverse  the  steep  snow  slope  of  the  rock  aiguille. 
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Oar  camp  at  15,780  feet  waa  near  the  Boaroe  of  the  Hoh  glaoier. 
Here  two  nigbts  had  to  be  passed  in  order  to  reaoh  the  great  ool,  and 
it  was  an  inhospitable  place  to  put  np  io,  not  a  rook  in  sight,  onl;  the 
great  snow  expanse  atretohing  below,  and  the  stem  pitiless  sentinels 
watching  above.  While  waiting  for  the  coolies  1u  oome  up  at  1.30 
we  took  a  sun  temperature,  171)"  JFahr. ;  not  one  of  our  highest,  but  the 
da;  wae  windless  and  the  heat  oonoeutrated  and  enervating.  The  sua 
left  the  camp  at  4  p.m.,  and  by  five  it  was  freezing,  a  strange  contrast 
to  170°  in  the  aun  three  hours  before. 

Four  of  our  party  are  soon  in  the  photograph  on  the  Col  des 
Aiguilles,  or  Needle  ridge  as  we  named  it,  this  side  of  the  great 
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oornice.  The  broken  arfie  of  the  peak  to  the  left  of  the  col  was  a 
magnificent  spectacle  on  that  clear,  cold,  windy  day.  A  seoond  more 
perpendicular  peak  rises  beyond  the  first.  Stepping  out  upon  the 
cornice,  the  mountains  bordering  the  intervening  glacier,  I  before  spoke 
of  as  not  having  been  supposed  to  exist,  were  phott^raphed.  The  view 
from  here  was  of  much  interest  to  us,  as  it  settled  the  question  in  the 
negative  of  there  being  a  direct  passage  from  the  Hoh  Lumba  to  the 
Hispar  glacier.  I  will  not  indulge  in  the  usual  platitude  that  "  the 
scenery  was  magnificent,"  but  merely  say  that  had  you  been  with  me 
ou  \eedle  ridgo  that  day,  you  probably  would  have  enjoyed,  as  mnoh 
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as  I  did,  the  newly  disooyered  geographical  features  and  the  sublime 
prospect. 

I  will  now  draw  your  attention  for  a  moment  to  the  large  east 
branch  of  the  Hoh  Lnmba,  called  the  Sosbon.  On  the  Indian  Trigono- 
metrical Survey  map  it  is  drawn  as  a  small  branch  of  the  Hoh.  It 
enters  the  main  glacier  at  about  4  miles  up,  and  is  in  reality  a  glacier 
nearly  as  long  and  quite  as  wide  as  the  Hoh.  It  is  7  miles  long  from 
its  junction  with  the  former  to  its  source  at  the  base  of  a  saddle  17,000 
feet  high,  and  its  course  is  approximately  parallel  with  the  Hoh.  It  is 
fed  by  several  tributaries  and  hanging  glaciers  on  its  east  bank. 

Our  camp  on  it  at  15,019  feet  is  seen  in  the  photograph,  and  the 
great  peak  of  over  22,000  feet  peering  out  of  the  clouds  we  called 
Mt.  SosboD.  Among  peaks,  as  among  people,  now  and  then  one  runs 
on  a  "  striking  personality,*'  and  this  mountain,  like  the  great  Pyramid 
Peak  which  dominates  the  Chogo  Lnngma  glacier  at  a  dozen  points, 
was  the  striking  personality  of  this  glacier.  From  above,  from  below, 
wherever  seen,  it  always  caught  the  eje  and  held  it.  It  was  here 
at  the  beginning  of  a  snowstorm  that  our  permanent  corps  of  coolies 
left.  As  the  snow  accumulated  foot  after  foot  about  the  tents,  there 
seemed  little  hope  of  our  beiug  able  to  move  should  the  weather  turn 
fair.  Luckily,  we  had  foreseen  this  action  on  the  part  of  the  coolies, 
and  sent  to  Askole  some  days  before  for  more  men,  who  in  due  time 
came  up  the  glacier.  After  the  forty-eight  hours'  snowstorm  we  were 
treated  to  here,  all  possible  knowledge  of  the  glacier's  structure  had 
to  be  gained  by  plodding  about  in  snow  to  the  knees. 

Three  well-defined  deep  ridges  follow  the  sweep  of  the  glacier  from 
the  base  of  the  Mount  Sosbon  for  2j^  miles  down  to  about  the  entrance 
of  the  first  east  feeder,  and  we  distinguished  one  strongly  marked 
medial  moraine  ridge.  Below  this  the  glacier  is  evidently  covered  with 
moraine  detritus,  but  it  was  so  coated  with  deep  snow  that  little  detail 
was  observable. 

This  tall  gneissoid  rock,  seen  in  illustration,  stands  in  the  middle 
of  the  glacier  not  far  from  the  camp,  and  is  25  feet  high.  The  top  is 
split  into  five  tall  pieces.  Being  in  the  centre  of  the  glacier,  it  could 
not  have  fallen  from  the  side  peaks,  but  must  have  descended  with  the 
glacier  from  some  peak  near  its  source  4  miles  distant;  it  is  the  more 
curious  that  it  should  have  remained  standing  without  splitting  further 
through  an  unknown  period  of  time.  The  splendid  riven  snow-coated 
rook  towers  are  typical  of  the  border  scenery  of  these  two  beautiful  ice« 
streams. 

I  have  a  few  words  to  say  in  regard  to  the  Earakorum  watershed, 
on  the  south  side  of  the  Hispar  glacier.  In  our  last  two  expeditions  we 
have,  I  might  say,  attacked  it  repeatedly,  partly  Ijocause  the  cols  and 
passes  culminating  the  glaciers  we  were  investigating  found  their 
source  in  it,  and  partly  because  we  had  a  hobby  for  finding  a  new  pass, 
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over  which  a  caravan  oonld  be  taken  to  Hispar.  I  am  now  of  the 
opinion  that  the  only  available  coolie  route  from  either  side  is  the 
Nushik  La. 

The  SoBbon  and  Hoh  Lumba  glacier  cols  are  separated  from  the 
Hispar  pass  only  by  a  small  intervening  glacier  and  narrow  ridge.  Of 
these  cols  one  is  a  huge  overhanging  cornice,  the  other  drops  in  a  preci- 
pice towards  Hispar.  Next  beyond  the  Hispar  pass,  following  the 
range,  comes  the  Alchori  col,  of  which  I  made  the  first  ascent  with 
three  guides.  It  is  17,622  feet  high,  and  is  another  great  snow-cornice 
directly  overtopping  the  Hispar  glacier.  We  did  not  dare  stand  on 
the  cornice  to  be  photographed.  But  roped  we  did  crawl  up  there 
singly  and  look  down  at  the  great  Hispar  winding  its  lonely  course 
toward  Nagar.  I  also  took  a  photograph  of  two  north  arms  of  the 
Hispar,  one  of  which  is  marked  Eanibasar  on  the  survey  sheet.  On 
this  map  the  top  of  the  Alchori  runs  to  the  east,  and  is  separated  from 
the  Hispar  by  a  branch,  whereas  it  really  runs  due  north. 

I  only  wonder  that  in  these  details  the  survey  maps  are  as  correct 
as  they  are,  considering  how  little  the  surveyors  really  saw  of  the  higher 
parts  of  these  glaciers.  Here  again  we  were  disappointed,  for  it  was 
not  only  impossible  to  take  a  caravan,  but  we  icould  not  take  our- 
selves over  to  Hispar.  Next  come  two  good-sized  north  feeders  of 
the  Alchori,  which  find  their  source  in  a  line  with  the  Alchori  col  and 
overhang  the  Hispar,  but  after  careful  reconnaissance  we  found  these 
so  shattered  and  riven  by  ice-falls  and  great  crevasses  near  their 
summits  as  to  make  them  inaccessible  even  from  the  south  side.  From 
the  Eero  Lungma,  two  branches  which  might  lead  to  the  Hispar  were 
found  untraversable  at  their  heads. 

Then  comes  the  Nushik  La,  a  practicable  pass,  but  which  of  late 
years  the  Basha  coolies  are  unwilling  to  cross.  From  the  Chogo  Lungma 
upper  tributaries  we  have  ascended  two  very  high  cols,  which  proved 
quite  out  of  the  question  as  passages.  Above  the  great  wall  at  the  head 
of  the  Chogo  Lungma,  named  by  us  the  Pertab  Singh  La,  which  rises  to 
19,800  feet,  there  is,  we  think,  a  fairly  good  route  to  Nagar,  as  we  had 
an  excellent  view  of  the  snow-valley  and  glacier  falling  beyond  it,  but 
to  impress  loaded  coolies  up  the  wall  of  800  feet  at  over  19;000  feet 
would  be  the  difficulty. 

We  have  thus  either  climbed  or  thoroughly  examined  eight  depres- 
sions in  the  mountains  forming  the  south  border  of  the  Hispar,  and 
found  them  with  one  exception  inaccessible  from  the  Hispar  or  north 
side.  These  observations  show  very  fully  that  in  this  region  of  the 
Karakorum,  the  northern  slopes  are  more  precipitous  and  less  accessible 
than  the  southern. 

'  I  will  now  speak  briefly  of  two  high  ascents,  made  from  our  base 
camp  on  the  Chogo  Lungma  glacier  the  same  season. 

The  climbing  of  a  snow-peak  of  over  20,000  feet  in  the  Chogo  Lungma 
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region  is  attended  with  more  diffionltiee  than  the  ascent  of  a  similar 
height  in  Ladakh,  or  the  Andes.  First,  transport  most  be  taken  several 
marches  over  a  long  complex  glacier  such  as  does  not  exist  in  South 
America,  and  can  only  be  compared  in  size  with  those  of  Alaska. 
Secondly,  the  permanent  snow-line  here  is  much  lower.  We  placed  it 
on  the  Chogo  Lungma  at  about  16,000  feet.  This  obviously  adds  much 
to  the  difficulty  of  making  high  ascents,  as  several  snow-camps  must 
be  made,  and  with  each  successive  high  camp  the  courage  of  your  trans- 
port coolie  diminishes.  The  uncertain  weather  conditions,  due  to  the 
Indian  south-west  monsoon  during  the  two  climbing  months  of  July 
and  August,  present  another  serious  obstacle.  Some  seasons,  as  was  our 
experience  in  1902,  one  does  not  run  upon  more  than  two  dear  days 
consecutively,  and  then  no  very  high  ascents  are  possible.  In  1903, 
after  long  periods  of  storm,  five  fine  days  occurred,  and  we  seized  the 
opportunity. 

The  Asiatic  Biffelhorn  was  so  named  by  us  because  of  its  resemblance 
to  the  Zermatt  peak  of  that  name.  It  is  22  miles  up  the  Chc^o  Lungma 
glacier,  and  is  15,397  feet  high.  On  the  summit  is  a  stone  cairn  built 
by  us,  which  contains  some  of  the  accounts  of  our  different  snow-trips 
made  from  this  base. 

Biffel  camp  at  14,000  feet  on  the  flank  of  the  Biffelhorn  was  our 
base  for  sixty  days  during  two  seasons.  Its  situation  in  the  heart  of 
the  Arctic  Chogo  Lungma  scenery  was  truly  magnificent,  and  much 
interesting  work  was  carried  out  from  here  which  I  cannot  even  touch 
upon  in  this  paper.  The  mountains  we  had  in  view  lay  to  the  north- 
east of  this  camp,  and  were  two  of  several  snow-peaks  separating  the 
upper  Chogo  Lungma  from  one  of  its  high  east  tributaries,  which  we 
called  Basin  glacier.  On  August  9,  taking  only  twenty  of  the  strongest 
coolies  from  the  permanent  corps  of  sixty,  and  light  camping-kit,  accom- 
panied by  the  Italian  guides,  we  crossed  the  Chogo  Lungma  to  the 
entrance  to  Basin  glacier.  It  tumbles  into  the  main  stream  in  a  fine 
seracked,  inaccessible  ice-fall.  Crossing  the  mountain  spur,  we  ascended 
for  some  hours  over  steep  beds  of  nSv6^  between  the  mountain  flanks  and 
the  ice-fiill. 

Above  the  ice-fall  the  glacier  was  smoother,  but  heavily  seamed  by 
treacherous  crevasses  covered  with  deep  surface  snow  from  the  recent 
storms,  which  made  marching  difficult  for  the  coolies  after  6  a.m.  By 
3  p.m.  we  were  camped  16,352  feet  under  the  wall  where  our  route  for 
the  next  day  lay.  Luckily  for  the  caravan,  thus  far  water  could  be  had 
from  clear,  delicious  glacial  pools,  which  had  formed  near  by  on  the 
glacier.  Starting  early  the  following  morning,  the  guide  led  the  way 
directly  up.  The  steepness  diminished  after  a  time,  and  the  line  moved 
fairly  well  so  long  as  the  surface  remained  hard.  All  the  slopes  were 
much  broken,  and  we  had  to  make  detours  to  avoid  great  chasms  and 
crevasses.     The  two  peaks  we  had  in  view  are  seen  in  the  photograph. 
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From  their  position  and  manner  of  receding  from  the  glacier,  we  were 
never  able  to  photograph  them  quite  satisfactorily.  Soon  after  eight 
o'clock  a  snow-ledge,  overhung  by  a  huge  schrund,  fringed  with  massive 
icicles  ranging  from  8  to  15  feet  in  height,  was] reached. 

We  stopped  here  for  some  refreshment,  having  already  climbed  about 
1500  feet.  The  view  was  becoming  very  extended  and  grand,  and  was 
particularly  fine  of  the  Bayakara  col  ('*  pass  perilous,")  first  ascended 
and  named  by  us  the  previous  season.  Its  height  is  19,260  feet,  and  was 
called  by  Zurbriggen,  then  our  guide,  the  most  difficult  col  he  had  made 
in  any  land.  It  took  us  six  hours  to  cut  our  way  up,  and  when  the  top 
was  reached  we  stood  on  a  narrow  splintered  ridge,  with  precipices  of 
about  2000  feet  on  either  side.  The  descent  was  negotiated  by  treading 
backwards.  To  return  to  our  present  mountain,  I  can  only  hint  at  the 
incidents  of  the  journey  to  the  second  camp ;  of  how  the  coolies  com- 
plained and  floundered  in  the  soft  snow  to  above  their  knees;  the 
leaving  of  the  second  guide  to  help  them,  while  we  others  went  ahead 
digging  out  deep  steps  up  steep  areies  and  broken  snowndopes,  until  at 
noon  we  brought  the  discouraged  caravan  to  a  place  where  a  camp  was 
pitched  at  18,810  feet  i 

Our  solar  radiating  thermometer  registered  here,  1  p.m.,  102°  Fahr. ; 
in  the  shade  the  temperature  was  55°.  Toward  night  thick  mist  floated 
in  and  wild  snow-flurries  shook  our  small  tents.  In  spite  of  this  our 
third  day  at  snowy  heights  broke  clear  and  cold,  the  tall  silvery  peak, 
still  far  above,  calling  loudly  to  us  in  the  grey  blue  dawn.  A  long 
ridge  seamed  with  crevasses  took  several  hours  to  negotiate,  for  getting 
the  head  coolie  over  a  yawning  crevasse  was  onerous  work.  Later  on 
Dr.  Workman  and  the  second  guide  remained  with  the  men,  to  entice 
and  help  them  on,  while  Petigax,  the  porter,  and  I  tracked  out  a 
way  some  distance  in  advance.  The  head  guide  was  cutting  steps 
up  a  high  wall  in  zigzag,  for  we  much  wished  to  take  the  coolies 
up  this  and  over  a  shoulder  running  above,  and  then  find  a  flat 
place  for  camp.  But,  alas  !  a  call  of  warning  rang  from  below,  and, 
turning  to  look  down,  we  saw  many  of  the  coolies  lying  on  their  backs 
on  the  snow.  The  report  came  that  some  were  mountain-sick,  and  the 
others  refused  to  move. 

After  much  conference  and  various  attempts,  including  offers  of 
money,  to  make  the  coolies  advance,  we  returned  to  the  scene  of  action, 
or  rather  inaction.  As  they  remained  obdurate,  we  led  them  groaning 
down  a  few  hundred  feet,  and,  taking  a  different  course,  steered  for  a 
plateau  on  another  side  of  the  main  mountain;  here  we  camped  at 
19,358  feet. 

It  was  clear  the  coolies  could  be  taken  no  higher.  They  even  told 
us  they  must  stay  here  a  few  days  to  recuperate.  The  peak  was  still 
far  above,  but  the  only  way  was  to  attack  it  early  the  next  day  our- 
selves, and  hope  for  success.    The  guides  went  out  after  it  froze,  and 
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ont  steps  for  a,  loog  way  to  faoilitateithe  ooming  uoent.  The  blaok- 
bulb  thermometer  registered  180°  Fohr.  in  the  Bmi,aQd  38°  was  the 
shade  temperature  at  2  p.m.  at  this  high  oamp. 

Having  oompleted  the  hypsometric  and  other  observations,  the  rest 
of  the  day  passed  quickly  in  preparation  for  the  aeoent,  and  in  cooking 
dinner  over  a  primus  stove.  After  tiiat  sleep  was  sought  in  our  aleep- 
iDg-b(^;s,  but  the  night  was  not  a  restful  one  at  that  height,  and  all 
suffered  from  wakefulness  and  want  of  ozygeu. 

At  3  a.in.  on  &e  fourth  day  we  left  the  tents  by  moonlight,  tempera- 
ture 15°  Fahr.,  and,  roped,  orossed  to  the  base  of  the  peak,  attacking 
the  sharp  slants  in  eigzags.     We  made  much  quicker  progress  than 


usual  at  euoh  hoights,  beoause  of  the  steps  out  tbe  night  before ;  but 
the  gradient  was  very  steep,  broken  by  no  mitigating  plateau,  and 
rising,  as  measured  by  clinometer,  at  an  angle  of  60'  and  over,  until 
near  the  summit.  The  cold  was  most  severe  before  sunrise,  and  chiefly 
a&ectod  oar  feet.  As  we  neared  the  top,  they  were  so  delightfully 
BBOBationleas  that  we  considered  taking  off  our  boots  and  stockings  and 
rubbing  tfaem  with  snow ;  but  vigorous  pounding  with  ice-axes  at  last 
produced  the  necessary  tingling  that  meant  safety.  As  we  went  higher, 
an  army  of  peaks  seemed  to  steal  up  around  us  in  the  waniug  moonlight. 
Shadowy  at  first,  they  soon  stood  clear  and  ghastly,  as  if  marshalled  to 
meet  the  sun.    Then  oame  the  glorious  after-dawn  light  of  India,  a 
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golden  red  from  the  horizon  creeping  upward  till  the  zenith  was  shot 
with  blood-red  fangs.  Next  King  Sol  bnrst  npon  the  soene,  flinging  his 
rays  first  aslant  one  6uinmit  and  then  another,  flooding  the  whole  snowy 
world  with  light  and  colour.  Feeling  the  lassitude  unavoidable  at  such 
a  height,  we  were  marching  slowly  up  the  last  zigzag,  and  at  7.15  stood 
on  the  corniced  summit,  21,500  feet  above  sea-level.  Through  an  error 
in  copying  the  figures,  the  height  of  this  {>eak  was  first  given  out 
as  21,770  instead  of  21,500  feet. 

The  day  was  cloudless  and  the  view  widespread,  ranging  to  the 
south  over  Mashorbrum,  Ousherbrum,  the  Mustagh  Tower,  and  hundreds 
of  scarcely  lesser  heights,  until  the  eye  was  caught  by  a  great  dark 
pyramid  hung  above  a  bank  of  vapour,  seemingly  in  mid-air.  This  was 
K^,  or  Ohogori,  mighty  in  its  rSle  of  second  to  Everest,  and  a  warning  to 
would-be  climbers.  Westward  came  the  massif  of  Nanga  Parbat  and 
the  snowy  form  of  Haramosh,  24,270  feet,  which  looks  like  the  head 
and  spread  wings  of  a  dove.  But  they  were  all  too  far  away  to  be 
photographed,  and  we  had  to  content  ourselves  with  recognizing  and 
picking  them  out.'  The  temperature  was  16°  Fahr. — certainly  not  cold 
for  the  height — and  after  photographing  and  taking  observations,  we 
tamed  our  attention  to  another  peak  lying  beyond,  to  the  north.  It 
rose,  apparently,  about  1000  feet  above,  from  an  elevated  plateau,  and 
was  separated  from  our  peak  by  a  long  ridge. 

It  was  early  in  the  day,  and  although  we  gasped  a  good  deal  after 
oxygen  on  moving,  we  were  fit  enough  as  a  whole,  and  why  not  that 
peak  too  ?  This  is  the  second  peak  or  Mount  Lungma.  (fathering  up 
our  ice-axes  and  adjusting  the  rope,  we  descended  several  hundred  feet 
to  the  ridge.  Crossing  this,  in  places  heavily  crevassed,  the  plateau  was 
reached,  and  soon  the  ascent  of  the  long  slopes  was  in  order. 

The  gradient  we  were  now  on  was  much  less  steep  than  that  of  the 
first  peak,  a  consoling  feature  at  22,000  feet,  and  in  three  hours  we 
stood  on  the  summit  of  Mount  Lungma,  a  snow-slant  on  the  east  side, 
and  an  overhanging  cornice  on  the  north-west. 

The  view  was  similar  to  that  of  the  first  peak,  except  that  the 
distant  mountains  appeared  higher,  and  we  looked  down  a  good  deal  on 
the  previous  summit.  Still  less  oxygen  was  in  the  air,  and  with  slower 
motions  we  set  about  taking  our  observations  and  readings,  which,  after 
calculation  and  comparison  with  lower  station  readings,  placed  the 
height  at  22,568  feet.  I  had  thus  broken  my  old  record  of  21,000  feet 
twice  on  the  same  day,  and  this  time  by  1568  feet. 

The  temperature  became  really  warm  towards  noon,  and  we  were 
able  to  discard  all  coats,  and  at  2.30  before  we  went  down  it  was 
50°  in  the  shade.  Dr.  Workman  and  the  two  guides  made  a  still  higher 
ascent  from  here  on  a  third  peak  to  an  altitude  of  23,394  feet.  In 
going  down,  a  peculiar  view  of  peaks  running  in  crested  waves  was 
taken.     The  snow  conditions  in  ascending  had  been  good  as  a  whole. 
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but  descending  they  were  much  more  trying,  oauBiug  ns  to  eink  in, 
after  the  first  hour,  to  our  kueea.  Soft  snow  is,  ia  my  opiuion,  one 
of  the  great  obataolea  to  high  olimbing  in  the  North- West  Himalaya. 
It  wears  the  strongest  out  after  a  few  hours.  The  best  way  to  avoid  it 
is  to  start  in  the  small  hours,  but  even  then  a  crisp,  hard  surface  for  aa 
entire  climb  is,  I  believe,  not  to  be  expected. 

Another  night  was  spent  at  the  high  camp,  and  the  fifth  morning 
we  packed  tents  and  descended  to  the  glacier.  None  too  soon,  as  it 
happened,  for  the  weather  was  changing  to  the  bad.  In  regard  to 
taking  heights,  it  was  our  custom  at  all  high  oampa,  and,  when  any 
way  possible,  also  on  peaks  and  passes,  to  make  hypaometrio  observa- 


tions, which  were  compared  later  with  lotver-atation  mercurial  barometer 
readings  taken  for  us  by  a  Qovernment  oSSoial  three  times  daily  at 
Skardu.  Calculations  were  then  made  from  these  observations  by«three 
different  tabtes,  the  average  being  accepted  as  the  true  height.  We 
also  carried  two  Watkin  patent  aneroids  graduated  to  25,000  feet, 
which  wore  checked  daily  by  the  boiling-point. 

As  regards  the  effect  of  rarefied  air  at  great  aititudes,  speaking  for 
myself,  I  suffer  considerably  from  mountain  lassitude  after  19,000  feet, 
particularly  in  climbing,  but  breathe  well  when  in  repose  in  sitting 
posture.  At  caiup  19,355  feet  I  slept  very  little,  never  more  than 
ten  minutes  without  awakening.  On  our  highest  peak  (22,508  feet), 
where  I  remained  some  hours,  I  had  headache,  felt  uneasy,  gasped  a 


nBST  EXPLORATION  OF  THE  HOH   LITMBA  AND  SOSBON  GLAaERS.    141 

good  deal  for  breath,  and  was  obliged  to  change  position  often,  but 
experienced  no  nausea.  I  conld  eat  kola  biscnits  and  chocolate  and  a 
little  meat,  but  had  no  great  desire  for  solid  food. 

The  Swiss  guides  who  accompanied  us  in  previous  expeditions,  and 
the  three  Italians  who  were  with  us  on  the  last  one,  climbed  well  and 
acknowledged  no  inconvenience  from  altitude,  even  at  20,000  and  22,000 
feet,  although  they  said  they  slept  less  well  at  above  18,000  feet  than 
at  lower  heights. 

The  Balti  coolies  do  not  stand  altitude  as  well  as  Europeans.  Some 
become  ill  and  incapacitated  at  14,000  and  15,000  feet,  and  many  are 
quite  used  up  with  migraine  and  nausea  at  18,000  feet.  All  our  coolies 
were  either  sick  or  demoralized  at  1 9,358  feet,  so  that  it  was  useless 
to  attempt  taking  them  higher.  Many  climb  well  for  a  sliort  time  at 
high  altitudes,  but  they  are  quite  unfit  to  endure  the  strain,  that  we 
Europeans  undergo,  of  from  ton  to  fifteen  hours'  movement  in  making 
an  ascent.  Their  constant  unsubstantial  diet  of  meal  or  rice  has, 
without  doubt,  considerable  efiect  upon  their  physical  endurance. 

So  far  as  acclimatization  is  concerned,  I  believe  in  it  to  this  extent — 
that  the  longer  one  haa  camped  and  lived  at  altitudes  of  from  14,000 
to  17,000  feet,  the  better  fit  one  will  be  to  attack  heights  of  over 
21,000  feet.  My  own  experience  leads  me  to  think  that  a  prolonged 
stay  at  18,000  or  19,000  feet  rather  unfits  than  prepares  one  for  ascend- 
ing very  high  peaks.  The  want  of  oxygen,  the  cold  and  incapacity  to 
digest  a  sufficient  quantity  of  nourishing  food,  have  a  weakening 
effect  on  some  constitutions. 

The  Anglo-Austrian  party  who  attempted  K.,,  certainly  appear 
to  have  camped  longer  at  great  altitudes  than  any  previous  expedition, 
and  they  came,  to  judge  from  M.  Jacot  Guillarmod's  account,  to  a 
similar  conclusion.  Personally  I  do  not  agree  with  M.  Guillarmod, 
that  one  loses  strength  and  weight  on  a  diet  of  tinned  food  for  several 
weeks.  I  can  thrive  on  a  diet  of  good  tinned  meats  and  vegetables 
and  Bovril  rations  for  three  or  four  weeks  as  well,  if  not  better,  than 
on  the  monotonous  diet  of  emaciated  chickens,  eggs,  and  mutton  which 
one  obtains  in  the  lower  camps  of  12,000  to  15,000  feet. 


Before  the  paper,  the  Presidrmt  said  :  1  now  have  the  honour  of  introducing  to 
you  Mrs.  Bullock  Workman.  I  presume  that  every  one  here  reads  the  Journal  of 
our  Society,  and  if  so,  you  will  have  known  that  Mrs.  Bullock  Workman,  together 
with  her  husband,  Dr.  Hunter  Workman,  has  carried  on  explorations  for  years 
past  in  the  Himalayas,  and  you  may  perhaps  remember  that  a  portion  of  those 
explorations  was  described  in  a  paper  here  by  Dr.  Hunter  Workman  about  a  year 
ago.  It  is,  therefore,  a  merely  formal  introduction  of  the  lecturer  I  have  to  present 
to  you.  It  is  unnecessary  I  should  stand  in  the  way  of  the  reading  of  the  paper 
by  saying  anything  of  the  excellent  exploring  work  of  Mrs.  Bullock  Workman ; 
but  it  has  been  so  unusual,  so  infrequent,  for  a  lady  to  read  a  paper  here  that  a 
few  words  on  this  subject  will,  I  think,  be  appropriate  to  the  occasion.  In  my  time 
I  can  only  renrember  one  single  instance — that  of  the  late  Mrs.  Bihhop.     Possibly 
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I  may  be  wrong ;  there  may  have  been  one  or  two  others,  but  I  fancy  not.  Now, 
this  infrequence  has  certainly  not  been  due  to  any  prejudice  on  the  part  of  the 
Royal  (Geographical  Society,  which,  as  you  know,  or  many  of  you  may  remember, 
so  far  back  as  1869  showed  a  fine  example  by  conferring  its  Gold  Medal  upon  Mrs. 
Somerrille  for  the  great  services  that  remarkable  woman  rendered  to  geography 
through  her  writings.  The  cause,  therefore,  must  be  sought  elsewhere.  Any  paper 
read  at  these  ordinary  meetings  must  fulfil  one  of  two  conditions :  it  must  either 
be  a  record  of  exploration,  laying  before  us  new  facts  or  new  aspects  of  facts ;  or, 
on  the  other  hand,  it  must  be  a  useful  contribution  to  scientific  geographical 
research  dealing  with  the  meaning,  the  relations,  the  causes,  or  the  eflects  of 
geographical  phenomena.  Sometimes  these  two  conditions  have  been  united  in 
a  remarkable  degree,  yielding  material  of  exceptional  value;  but  it  has  been 
extremely  rare  that  either  of  these  conditions  has  been  fulfilled  by  a  woman. 
Now,  at  first  sight  it  might  appear  to  an  impartial  observer — say,  to  the  often- 
quoted  visitor  from  the  planet  Mars — that  research  in  any  department  of  science 
would  be  a  roost  appropriate  and  tempting  field  for  the  more  sedentary  half  of  our 
race.  Brilliant  instances  have  proved  the  capacity,  certainly  of  some  women,  for 
dealing  with  many  departments  of  science,  and  I  suppose  that  nobody  will  deny 
to  them  a  fair  share  of  that  instinct  of  curiosity  which,  properly  directed,  becomes 
a  thirst  for  knowledge.  But  from  time  immemorial  that  capacity  has  been  dis- 
couraged, that  instini^t  has  been  directed  or  perverted  into  less  useful  channels  by 
the  most  powerful  force  in  the  world-conventional  prejudice,  which  has  laid  it 
down  as  a  sort  of  axiom  that  women  are  not  adapted  for  scientific  pursuits.  Well, 
it  is  not  for  roe,  speaking  from  this  chair,  to  judge  this  opinion  from  the  stand- 
point of  ethics  or  the  standpoint  of  sesthetics.  I  am  looking  at  it  impartially, 
objectively  from  the  geographical  standpoint,  as  an  interesting  phenomenon,  and 
I  say  it  is  interesting  to  remember  that  the  nineteenth  century,  which  threw  open 
widely  to  women  the  door  leading  to  the  arts,  kept,  if  not  closed,  yet  somewhat 
jealously  ajar,  the  door  leading  to  the  sciences.  And,  curiously  enough,  it  defended 
that  conventional  discouragement  on  the  ground  of  those  very  deficiencies  in  the 
average  woman  of  exactness  and  thoroughness  which  bad  been  the  inevitable 
result  of  similar  discouragement  during  past  ages.  And  it  is  also,  perhaps,  more 
interesting  to  note  that  this  conventional  prejudice  has  tended,  not  only  to  cut  off 
from  half  or  more  than  half  of  the  educated  classes  of  humanity  an  entire  quadrant 
of  the  consolation  of  life,  an  entire  quadrant  of  the  joys  of  life,  but  it  has  also 
tended  to  ensure  that  even  boys  shall  be,  during  their  most  plastic  years,  brought 
up  in  a  hazy  atmosphere  which  obscures  the  clear  outlines  of  knowledge,  and  which 
imbues  their  minds  with  the  often  ineradicable  delusion  that  'the  sciences  are  dnll, 
or  that  their  altitudes  are  less  accessible  than  the  corresponding  altitudes  of  the 
arts.  However,  of  quite  recent  years  there  have  been  signs  of  a  change.  Perhaps 
the  twentieth  century  may  take  a  broader  view,  so  that  the  Royal  Geographical 
Society  at  some  future  day  may  have  a  wider  area  than  that  now  open  to  it  from 
which  to  draw  papers  on  scientific  geographical  research.  Exploration,  of  course, 
stands  on  an  entirely  different  basis,  because  here  conventional  prejudice  has  not 
been  the  only,  perhaps  not  the  principa],  deterrent ;  there  are  quite  a  number  of 
conditions  of  a  rather  unusual  kind  which  must  be  combined  in  order  to  prodnce 
a  lady  explorer.  Of  these  conditions  I  need  only  mention  three — sufficiency  of 
independent  means  for  organizing  expeditions,  sufficiency  of  power  of  physical 
endurance  of  hardships,  and  a  somewhat  strong  love  of  adventure.  But  when  these 
and  the  other  conditions  which  I  have  not  mentioned  are  combined,  and  when, 
secondly,  a  lady  is  in  a  position  to  place  before  us,  as  Mrs.  Bullock  Workman  is, 
an  interesting  and  a  valuable  record  of  exploration,  it  ought  to  be,  and  I  believe  it 


HRST  RXPLORATION  OF  THR  HOH  LUMBA  AND  SOSBON  GLACIERS.     143 

18,  a  matter  of  much  ooDgratulation  to  this  Society  and  to  all  lovers  of  the  acquisi- 
tion and  difhision  of  geographical  knowledge.  I  will  now  invite  Mrs.  Bullock 
Workman  to  read  her  paper  on  "  Exploration  of  the  Hoh  Lnmha  and  Soebon 
Glaciers." 

After  the  paper,  Sir  Frank  YonNOHUSBAND  said :  As  a  humble  member  of  that 
fraternity  which  the  lecturer  has  called  "  Anglo-Indian  valley-pounders,**  I  should 
like  to  congratulate  her  most  sincerely  upon  her  brilliant  achievements  in  the 
Himalayas.  I  myself  take  the  deepest  possible  personal  interest  in  the  lecture, 
because  eighteen  years  ago  I  travelled  immediately  to  the  eastward  of  where 
Mrs.  Bullock  Workman  was  travelling  in  the  journey  which  she  has  described 
to-night,  crossing  the  Mustagh  pass  and  those  other  great  peaks ;  also  I  have  had 
the  good  fortune  to  travel  on  the  westward  side,  at  the  mouth  of  the  great  Hispar 
glacier,  of  which  a  magni6cent  photograph  was  shown  to-night.  I  am  therefore 
in  a  position  to  peculiarly  appreciate  the  immeuse  difficulties  which  Mrs.  Bullock 
Workman  overcame.  I  do  not  know  if  she  ever  had  the  experience,  which  I  must 
confess  I  often  had,  of  feeling  all  the  energy  and  go  within  one  gradually  oozing 
out  till  there  seemed  nothing  left  to  spur  ooe  on  to  overcome  the  difficulties  in 
front.  In  some  climates  I  did  particularly  feel  that,  especially  in  the  Himalayas, 
and  any  such  feeling  as  that  seems  to  have  been  overcome  by  Mrs.  Bullock  Work- 
man with  the  utmost  determinatioo.  I  should  like  to  say  just  one  word  in  appre- 
ciation of  the  Balti  coolies,  with  whom  Mrs.  Bullock  Workman  does  not  seem  to 
have  had  very  good  experience.  The  Balti  coolies,  I  know,  are  often  very  trying, 
but  it  is  to  be  remembered  that  they  are  not  really  mountaineers.  They  live  in 
the  bottom  of  the  valleys,  they  do  very  little  in  the  way  of  climbing,  and,  I  am 
sure,  of  their  own  accord  they  never  venture  on  these  horrible  glaciers.  As  Mrs. 
Bullock  Workman  has  said,  their  food  is  not  such  as  to  produce  in  them  any 
very  great  stamina  but  my  experience  was  that  there  are  amongst  them  many 
excellent  men,  and  I  should  not  like  this  evening  to  pass  by  without  saying  one 
word  in  their  favour.  It  was  with  Balti  coolies  that  I  crossed  the  Mustagh  pass, 
immediately  eastward  of  the  country  which  Mrs.  Bullock  Workman  explored. 
They  accompanied  me  the  whole  way  into  the  valley  of  Kashmir,  and  but  for 
them  I  should  never  have  got  across  the  Mustagh  pass  into  Kashmir.  I  was 
then  even  more  unaccustomed  to  mountain  travel.  I  had  no  idea  what  the 
difficulties  were ;  I  placed  myself  entirely  in  their  hands,  and  they  accepted  the 
trust  aud  carried  me  over.  I  therefore  should  like  to  say  these  few  words  in 
appreciation  of  these  coolies,  and  I  hope,  when  next  Mr^^.  Bullock  Workman  does 
us  the  privilege  of  travelling  on  the  Indian  frontier,  she  may  have  more  pleasant 
experience  with  them  than  she  evidently  had  last  year.  I  wish  to  thank  Mrs. 
Bollock  Workman  most  sincerely  for  the  interesting  and  valuable  lecture  she  has 
given  us  this  eveninr,  and  for  those  highly  interesting  series  of  photographs, 
which  give  a  most  excellent  idea  of  those  fascinating  mountains. 

Captain  Bawling  :  This  is  quite  an  unexpected  call  upon  me  to  make  a  speech. 
The  only  thing  I  can  think  of  is  what  Sir  Frank  Tounghusband  bas  been  saying 
about  the  Balti  coolie.  The  little  experience  I  have  had  tends  to  show  they  have 
always  done  excellent  work.  They  carried  on  communications  through  the  pass, 
and  it  was  really  through  them,  chiefly  in  the  transport  line,  that  the  advance 
forces  were  supplied  with  food,  which  enabled  the  Tibetan  Mission  to  move  finally 
on  to  Tibet. 

The  President  :  I  regret  to  say  that  Sir  Thomas  Holdicb,  whom  every  one 
knows  in  connection  with  the  Survey  of  India,  had  looked  forward  very  much  to 
coming  here  and  speaking  on  this  paper ;  in  fact,  up  to  yesterday  he  hoped  to  be 
able  to  come,  but  he  has  a  severe  chill,  and  won't  be  able  to  address  you.    Sir 
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Martin  Conway  is  on  the  continent,  and  Colonel  Gh)re,  another  great  authority,  has 
gone  to  India.  I  do  not  know  whether  there  is  any  one  else  in  this  audience  who 
is  competent  to  discuss  the  question.  I  certainly  am  not.  If  there  is  any  one,  we 
shall  be  very  glad  to  hea^  him. 

It  only  remains  for  us  to  give  a  rote  of  thanks,  which  I  am  sure  this  time  will 
be  ezcei^tionally  genuine,  to  Mrs.  Bullock  Workman  for  her  most  admirable  paper. 


BATHTMETRICAL  SURVEY  OF  THE  FRESH-WATER  LOCHS 

OF  SCOTLAND.* 

Under  the  Direction  of  Sir  JOHN  MURRAY,  K.C.B.,  F.R.S.,  D.Sc.,  etc.,  and 

LAURIBNCS  PUTiTiAR,  F.R.S.S. 

Part  X. — The  Lochs  op  the  Naver,  Borqie,  Kinloch, 

AND  Hope  Basins. 

In  this  paper  it  is  proposed  to  deal  with  the  loohs  of  north-west  Siither- 
landshire,  draining  by  the  rivers  Naver,  Borgie,  Einlooh,  and  Hope 
into  the  North  Atlantic,  along  the  north  coast  of  Scotland,  which  have 
l>een  sounded  by  the  staff  of  the  Lake  Snrvey,  viz.  Lochs  na  Meide, 
Naver,  a'  3healaioh,  Coir*  an  Fhe^ma,  Syre,  Ciiil  na  Sithe,  Laoghal, 
Creagach,  Ghaluim,  an  Dithreibh,  and  Hope.  The  district  under  con- 
sideration is  shovm  in  the  index-map  (Fig.  1),  and  extends  from  Loch 
EiiboU  and  Torrisdale  bay  on  the  north,  to  Ben  Armine  and  Meall  a' 
Ffauarain  on  the  south,  and  Ben  Hee,  Meallan  Liath,  and  Meall  Horn 
on  the  west,  including  also  the  mighty  peaks  of  Ben  Hope  and  Ben 
Klibreck,  which  exceed  3000  feet  in  height.  The  scenery  of  the  district 
may  be  described  as  wild,  grand,  and  mountainous.  The  total  area  of 
the  four  basins,  as  measured  by  the  planimeter  on  the  1-inch  Ordnance 
Survey  maps,  is  about  382  square  miles,  as  follows  : — 

Naver  basin  199  square  miles. 
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Of  this  area,  about  240  square  miles  (or  nearly  two-thirds)  drain 
into  the  lochs  under  discussion,  as  will  be  seen  by  the  summary  table  at 
the  end  of  this  paper.  These  lochs  include  the  largest  in  the  extreme 
north  of  Scotland,  five  of  them  exceeding  three  miles  in  length,  while 
two  of  them  exceed  six  miles  in  length.  Three  of  the  lochs  have  each 
a  superficial  area  exceeding  2  square  miles,  the  largest  in  this  respect 
being  Loch  Laoghal,  which,  though  only  4^  miles  in  length  as  compared 
with  the  6  miles  of  Lochs  Naver  and  Hope,  exceeds  the  two  last-named 


•  Plates,  p.  224. 
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loobs  both  in  mftximnm  breadth  uid  mean  breadth.  Loch  Laoghal  has 
aleo  the  dutinotion  of  being  the  deepest  of  the  Beriee,  and  of  containing 
the  largest  volume  of  water.  The  looha  are  famouB  for  their  fishing,  bat 
moat  of  them  are  preserved  ;  they  all  oontain  fine  tront,  and  taXiao  feruce 
has  been  taken  in  Lochs  Naver,  a'  lihealaich,  Laoghal,  and  Creagach, 
and  salmon  in  Iiochs  Nuver  and  Coir'  an  Fheama. 


1.   L.ycU  of  the   Nxr.T   D.isln. 

Tliere  aro  five  locbs  witliin  this  basin  to  l>o  dealt  with  hore,  of  which 
the  Urgent  ia  Ijoch  Navor,  though  LikjIi  Coir'  an  Fheurna  has  a  greater 
depth  ;  a  few  hiliuII  lochs  within  the  kisin  could  not  he  Bounded  by  the 
Lake  Survey  for  lack  of  boats.     The  overflow  from  Loch  nu  Muide  is 

No.  II.— FtBllUARY,  I90G.]  I. 
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oarried  by  the  Amhainn  Bheag  and  River  of  Mndale  into  Looh  Naver, 
and  shortly  after  leaving  Loch  Naver  the  river  Naver  is  joined  by  the 
river  Mallart,  bearing  the  overflow  from  Lochs  a'  Bhealaioh  and  Coir' 
an  Fhe&ma,  while  still  further  on  the  river  Naver  is  joined  by  the 
Langdale  Bum,  bearing  the  overflow  from  Loch  Syre.  Of  the  total  area 
of  the  basin,  about  119  square  miles,  or  60  per  cent.,  drain  into  these 
five  lochs. 

Loch  na  Meid^  (see  Plate  I.). — ^Loch  na  Meide  (or  Meadie)  lies  about 
10  miles  to  the  south  of  Tongue,  and  about  22  miles  to  the  north  of  Lairg, 
which  is  the  nearest  railway  station.  It  trends  nearly  north  and  south, 
and  is  very  irregular  in  outline,  the  northern  portion  being  narrow, 
while  the  southern  portion  widens  out  considerably ;  there  is  a  very 
narrow  and  shallow  constriction  near  the  middle,  which  practically  cuts 
the  loch  into  two  portions.  It  is  3^  miles  in  length,  and  has  a  maximum 
breadth  near  the  southern  end  of  over  a  mile,  the  mean  breadth  of  the 
entire  loch  being  a  quarter  of  a  mile.  Its  waters  cover  an  area  of  about 
555  acres,  or  nearly  1  square  mile,  and  it  drains  an  area  of  8  square 
miles.  The  maximum  depth  of  63  feet  was  observed  in  the  wide 
southern  portion  of  the  loch,  but  towards  the  eastern  shore,  about  650 
yards  from  the  southern  end,  and  only  about  100  yards  from  one  of  the 
small  unnamed  islands.  The  volume  of  water  is  estimated  at  498 
million  cubic  feet,  and  the  mean  depth  at  20^  feet.  The  loch  was  sur- 
veyed on  September  25, 1902,  when  the  elevation  of  the  lake-surface  was 
found  by  levelling  from  bench-mark  to  be  488*35  feet  above  the  sea. 

Loch  na  Meide  is  very  irregular  in  conformation,  with  many  small 
islands  in  the  southern  half,  the  largest  of  which  is  named  Eilean  M5r. 
The  deepest  water  was  found  near  the  southern  end ;  a  sounding  in 
44  feet  was  taken  about  200  yards  from  the  southern  shore,  and  there  is 
a  small  area  about  one-third  of  a  mile  in  length  exceeding  50  feet  in 
depth.  In  close  proximity  a  sounding  of  22  feet  was  taken,  surrounded 
on  all  sides  by  deeper  water.  On  approaching  the  central  constriction, 
in  which  the  depth  is  only  2  feet,  the  water  shoals  gradually  though 
irregularly,  and  deepens  again  on  proceeding  towards  the  northern  end, 
where  a  maximum  depth  of  40  feet  was  observed  about  half  a  mile 
from  the  upper  end,  and  where  there  is  a  small  area  about  one-third  of 
a  mile  in  length  exceeding  30  feet  in  depth.  The  following  table 
gives  the  areas  between  the  contour-lines,  and  the  percentages  to  the 
total  area  of  the  loch,  and  shows  that  on  the  whole  Loch  na  Meide 
is  rather  shallow,  since  70  per  cent,  of  the  lake-floor  is  covered  by  less 
than  25  feet  of  water  : — 

Feet.  ^ 
0  to  25        ...        
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The  temperature  of  the  surfaoe  water  at  10  a.m.  on  the  date  of  the 
MTYey  was  bS'^'O  Fahr.,  the  air-temperature  being  60"^.  The  deposits 
brought  up  were  all  very  dark  (black)  muds. 

Loch  Naver  (see  Plate  II.). — Loch  Naver  lies  about  5  miles  to  the 
south-east  of  Loch  na  Meide,  with  Ben  Klibreck  to  the  south  rising 
gently  up  from  the  shore  of  the  loch.  Altnaharra  Inn,  at  the  west  end 
of  the  loch,  is  a  well-known  rendezvous  for  anglers.  On  the  northern 
shore  Reidhachaisteil  and  Gruamamor,  and  on  the  southern  shore 
Ruighnasealbhaig,  are  the  remains  of  considerable  villages  destroyed 
at  the  beginning  of  last  century  when  the  crofters  were  turned  out. 
There  are  the  ruins  of  Fiotish  towers  near  Gruamamor  and  on  the 
island  dose  to  the  opposite  (southern)  shore,  and  the  remains  of  several 
artificial  crannogs  rise  towards  the  surface  of  the  water,  in  one  case 
leaching  above  the  surfaoe.  Loch  Naver  is  broadly  sinuous  in  outline, 
the  general  trend  being  east-north-east  and  west-south-west,  while  the 
upper  portion  for  about  a  mile  runs  east  and  west,  and  it  exceeds  6 
miles  in  length.  It  is  a  comparatively  narrow  loch,  the  maximum 
width  towards  the  west  end  not  exceeding  two-thirds  of  a  mile,  whence 
the  width  gradually  diminishes  towards  the  east  end,  the  mean  breadth 
of  the  entire  loch  being  about  one-third  of  a  mile,  or  6  per  cent,  of  the 
length.  Its  waters  cover  an  area  of  about  1446  acres,  or  2\  square 
miles,  and  it  drains  directly  an  area  of  nearly  81  square  miles;  but 
since  it  receives  the  outflow  from  Loch  na  Meide,  its  total  drainage 
area  is  nearly  89  square  miles.  The  maximum  depth  of  108  feet  was 
observed  in  the  wider  part  of  the  loch  about  a  mile  from  the  west  end. 
The  volume  of  water  contained  in  the  loch  is  estimated  at  2461  millions 
of  cubic  feet,  and  the  mean  depth  at  39  feet.  The  loch  was  surveyed 
on  September  24  and  25,  1902,  when  the  elevation  of  the  lake-surface 
was  determined  by  levelling  from  bench-marks  as  being  247*6'  feet 
above  the  sea ;  when  visited  by  the  officers  of  the  Ordnance  Survey  on 
June  24,  1870,  the  elevation  was  found  to  be  246*9  feet  above  sea-level. 
The  highest  drift-mark  observed  was  4^  feet  above  the  surface  of  the 
water  at  the  time  of  the  survey,  and  it  was  said  that  the  water  might 
fall  to  the  extent  of  4  feet,  giving  a  range  in  level  of  about  8j^  feet. 

The  floor  of  Loch  Naver  is  rather  irregular,  as  may  be  seen  in  the 
longitudinal  section  taken  along  the  axis  of  maximum  depth,  which 
shows  how  the  bottom  rises  and  falls  on  proceeding  from  one  end  of 
the  loch  to  the  other.  The  25-feet  contour-line  is  discontinuous  opposite 
the  entrance  of  the  AUt  Gruama  Beag,  where  the  deepest  sounding  was 
24  feet,  the  water  deepening  both  to  the  east  and  to  the  west.  The 
50-feet  contour  is  continuous,  enclosing  an  area  nearly  4  miles  in  length, 
distant  from  the  east  end  about  1  j^  miles,  and  approaching  to  within 
one-third  of  a  mile  from  the  west  end ;  within  this  area,  however,  the 
bottom  rises  in  two  places,  where  soundings  of  40  and  43  feet  were 

L  2 
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taken.  There  is  a  small  isolated  75-feet  area  opposite  Gam  Oruama 
Beag,  based  on  sonndings  of  76  and  80  feet,  separated  from  the  principal 
75-feet  basin  by  an  interval  of  over  a  quarter  of  a  mile,  in  which  the 
greatest  depth  is  62  feet;  the  main  75-feet  area  is  2^  miles  in  length, 
and  approaches  to  within  three-qnarters  of  a  mile  from  the  west  end. 
There  are  two  very  small  100-feet  area?,  based  upon  isolated  sonndings 
of  100  and  108  feet,  the  former  opposite  Oraamamor,  the  latter  farther 
up  the  loch  west  of  Beidhacbaisteil.  A  short  distance  to  the  west  of 
the  deepest  sounding  (108  feet)  is  a  rise  of  the  bottom  covered  by  40 
feet  of  water  already  mentioned,  and  to  the  north-east  near  the  northern 
shore  is  a  bank  covered  by  only  1  foot  of  water  surrounded  by  much 
deeper  water.  0£f  the  southern  shore  at  Coill  Ach'  a'  Ghuil,  towards 
the  east  end  of  the  loch,  is  another  bank  with  6  feet  of  water  on  it,  in 
close  proximity  to  a  sounding  of  30  feet.  The  following  table  gives  the 
areas  between  the  consecutive  contour-lines,  and  the  i>ercentages  to  the 
total  area  of  the  loch  : — 

Feet.  Acres.  Per  cent. 

0  to    25         

*Zo  to    oO  ...  ...  ... 

50  to    75        

75  to  100        

Over  100        

1446  1000 

Temperature  observations  taken  on  September  24, 1902,  gave  readings 
of  54"  Fahr.  at  the  surface,  at  25  feet,  and  at  50  feet ;  while  at  80  feet 
the  temperature  was  53'^*5,  the  air- temperature  at  the  time  being  59^. 

Loch  a*  Bhealaich  (see  Plate  III.). — Loch  a'  Bhoalaich  (or  a-Vellich 
or  Vealloch)  lies  about  4^  miles  to  the  south  of  the  western  portion  of 
Loch  Naver,  with  Ben  Klibreck  rising  })etween  them.  It  is  almost 
continuous  with  the  larger  Loch  Coir'  an  Fhearna,  the  connecting 
stream  between  them  being  only  about  200  yards  in  length,  and  the 
di£ference  in  level  less  than  2  feet.  To  the  north  of  the  two  lochs 
Ben  Klibreck  slopes  gently  up  to  over  3000  feet,  while  the  ground  to 
the  south  is  not  so  high,  but  much  steeper;  so  steep  is  that  around 
Loch  a'  Bhoalaich  (which  lies  in  a  very  fine  corrio)  that  even  at  noon 
on  the  date  of  the  survey  the  sun  could  not  be  seen,  except  by  going 
over  to  the  north-west  shore.  The  two  lochs  trend  in  a  uorth-east  and 
south-west  direction,  and  together  have  a  total  length  of  4'1  miles. 
Loch  a'  Bhealaich  exceeds  1^  miles  in  length,  with  a  maximum  breadth 
of  a  quarter  of  a  mile.  Its  waters  cover  an  area  of  about  1 75  acres, 
or  over  a  quarter  of  a  square  mile,  and  it  drains  an  area  of  nearly  G 
square  miles.  The  maximum  depth  of  80  feet  was  observed  towards 
the  north-east  end  of  the  loch.     The  volume  of  water  is  estimated  at 
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238  million  cubic  feet,  and  the  mean  depth  at  over  31  feet.  The  loch 
was  anrvejed  on  October  17,  1902,  when  the  elevation  of  the  lake- 
snrface  was  found  to  be  572*2  feet  above  sea-level.  The  water  might 
rifle  2  or  3  feet  above,  and  fall  about  1^  feet  below,  that  level. 

The  main  body  of  Loch  a'  Bhealaioh  is  quite  simple  in  conformation, 
but  at  the  north-east  end  there  is  a  small  expansion  of  the  loch,  having 
a  maximum  depth  of  14  feet,  separated  from  the  main  body  by  a  con- 
striction in  which  the  depth  is  9  feet.  The  25-feet  area  is  over  a  mile, 
and  the  50-feet  area  over  half  a  milo,  in  length,  the  deeper  water 
being  contained  in  the  north-eastern  half  of  the  loch,  the  dee})est 
sounding  in  80  feet  having  been  taken  about  a  quarter  of  a  milo  from 
the  north-eastern  shore.  The  areas  between  the  contour-lines  and  the 
percentages  to  the  total  area  of  the  loch  are  as  follows  : — 

Fe«t. 
0  to  25         

Z3    ,}     0\J  *••  •••  .• 

Over  50        

17o  100 

Temperature  observations  taken  in  the  deepest  part  of  the  loch 
gave  48°* 0  Fahr.  at  the  surface  and  at  40  feet,  a  reading  at  76  feet 
giving  48  ■•4. 

Loch  Goir"  an  Fhcdrna  (see  Plate  III.). — Loch  Coir'  an  Fhearna  (or 
Corr,  or  a-Choire)  is  a  fine  sheet  of  water,  well  wooded  along  the  south- 
eastern shore,  the  Duke  of  Sutherland's  lodge  standing  at  the  lower 
(north-eastern)  end.  It  is  over  3  railos  in  length  and  comparatively 
uniform  in  breadth,  the  maximum  breadth  being  half  a  mile«  and  the 
mean  breadth  over  one-third  of  a  mile.  Its  waters  cover  an  area  of 
about  737  acres  (considerably  over  1  square  mile),  and  it  drains  directly 
an  area  of  about  18^  scjuare  miles,  but  since  it  receives  the  outflow  from 
Loch  a'  Dhealaich,  its  total  drainage  area  is  about  24^  square  miles. 
The  maximum  depth  of  151  feet  was  observed  comparatively  near  the 
south-west  end.  The  volume  of  water  is  estimated  at  1886  millions 
of  cubic  feet,  and  the  moan  depth  at  nearly  59  I'eet.  Tlie  loch  wan 
surveyed  on  October  15  to  17,  1902;  the  elevation  of  the  lake-surface 
on  commencing  the  survey  on  the  15th  was  found  to  be  560*7  feet 
above  sea-level,  but  tlie  water  rose  to  the  extent  of  \)  inches  by  the 
17tb,  when  Loch  a*  Bhealaich  was  surveyed.  On  the  15th  the  water 
was  about  its  lowest  level,  and  might  rise  2  or  3  feet. 

Loch  Coir'  an  Fheurna  is  quite  simple  in  conformation,  with  the 
deeper  water  lying  towards  the  south-west  end — that  is,  towards  the 
peninsula  separating  it  from  Loch  a  Bhealaich,  and  the  fact  that  in 
Loch  a'  Bhealaich  the  deeper  water  also  approaches  the  separating 
peninsula  seems  to  suggest  that  the  two  lochs  may  at  one  time  have 
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bMn  continuonB.  The  oontonr-lines  all  endoee  contiiiiioiis  areas, 
approaohing  much  nearer  to  the  south-west  than  to  the  north-east 
end,  indicating  a  more  gentle  slope  towards  the  north-east.  Thus 
the  100-feet  area  is  distant  about  three-quarters  of  a  mile  from  the 
northndast  end,  but  approaohing  to  within  less  than  a  quarter  of  a 
mile  from  the  south-west  end,  and  the  maximum  depth  of  151  feet 
was  observed  about  half  a  mile  from  the  south-west  end.  The  slope 
along  the  south-east  shore  is  as  a  rule  steeper  than  along  the  opposite 
shore,  and  this  is  especially  the  case  off  Oreag  Chraobhaoh,  at  the 
position  of  the  deepest  sounding,  where  a  sounding  in  46  feet  was 
taken  about  50  feet  from  shore.  This  is  shown  in  oross-seotion  Gr-H 
on  the  map.  The  areas  between  the  oontour-lines  at  intervals  of 
50  feet,  and  the  percentages  to  the  total  area  of  the  loch,  are  as 
follows  : — 

Feet. 

0  to    50        

OU    ff    lUO  ...  •••  ... 

1  vU       ,y       1 OU  .«.  ...  ... 

Oyer  150       

737  1000 

Temperature  observations  taken  in  the  deepest  part  of  the  loch  at 
1.30  p.m.  on  October  16,  1902,  gave  readings  of  dO^-O  Fahr.  at  the 
surface,  at  20  feet,  and  at  80  feet,  and  a  reading  of  49'''8  at  130  feet,  the 
air-temperature  being  45^ 

Loch  Byre  (see  Plate  lY.). — Loch  Syre  lies  about  3^  miles  to  the 
north  of  the  east  end  of  Loch  Naver,  on  the  high  ground  between 
Strath  Naver  and  Loch  Laoghal,  the  last-named  loch  being  only  about 
Ih  miles  distant  to  the  west.  It  is  an  irregular  shallow  loch,  with 
several  islands  in  it,  and  the  eastern  part  is  fall  of  stones.  From  east 
to  west  it  has  a  length  of  nearly  three-quarters  of  a  mile,  with  a 
maximum  breadth  of  over  half  a  mile.  Its  waters  cover  an  area  of  about 
106  acres,  and  it  drains  an  area  of  over  5  square  miles.  The  maximum 
depth  of  12  feet  was  observed  in  the  south-eastern  part  of  the  loch. 
The  volume  of  water  is  estimated  at  25  million  cubic  feet,  and  the 
mean  depth  at  5^  feet.  The  loch  was  surveyed  on  October  1,  1902, 
when  the  elevation  of  the  lake-surface  was  found  to  be  412*8  feet  above 
the  sea;  when  levelled  by  the  officers  of  the  Ordnance  Survey  on 
July  23,  1870,  the  elevation  was  411-4  feet  above  sea-level.  The  level 
of  the  looh  has  been  raised  over  a  foot  by  means  of  a  dam  above  the 
first  island,  and  it  was  proposed  to  raise  it  still  farther  to  the  extent  of 
2  or  3  feet.  At  the  time  of  the  survey  the  highest  drift-mark  observed 
was  about  2  feet  above  the  water,  which  might  fall  al)out  a  foot. 

The  floor  of  Loch  Syre  is  irregular,  as  might  be  expected  from  its 
extremely  irregular  outline  and  many  islands.     The  deepest  water  was 
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found  in  the  sonth-eastem  angle  of  the  looh,  where  there  is  a  small 
area  over  10  feet  in  depth,  the  deepest  oast  in  12  feet  having  been 
taken  abont  100  yards  from  the  eastern  shore  and  150  yards  from  the 
flonthem  shore.  Between  the  deepest  sounding  and  the  southern  shore 
the  bottom  rises  to  9  feet  and  sinks  again  to  11  feet  close  inshore. 
The  area  of  the  lake-floor  covered  by  lees  than  10  feet  of  water  is  about 
97  aores,  or  92  per  cent,  of  the  entire  area  of  the  loch.  The  temperature 
of  the  surface  water  on  the  date  of  the  survey  was  54°*  7  Fahr.,  the  air- 
temperature  being  61°  Fahr. 

2.  Lochs  of  the  Borgie  Basin. 

The  three  lochs  to  be  dealt  with  here  form  a  connected  series,  the 
overflow  from  Loch  Cuil  na  Sithe  being  carried  into  Loch  Laogbal  by 
the  L5n  Achadh  na  h-Aibhne,  while  Lochs  Laoghal  and  Creagach  are 
almost  continuous,  the  connecting  stream  being  only  about  200  yards 
in  length.  Of  the  total  area  of  the  basin,  about  35  square  miles,  or 
56  per  cent.,  drain  into  these  three  loohs. 

Loch  can  na  Sithe  (see  Plate  IV.).— Loch  Cuil  na  Sfthe  (or  Coulside) 
is  a  small  narrow  loch  lying  over  a  mile  to  the  west  of  the  head  of 
Loch  Laoghal,  and  about  5  miles  to  the  north  of  Altnaharra,  at  the 
head  of  Loch  Naver.  It  trends  east-north-east  and  west-south-west, 
and  is  very  nearly  a  mile  in  length,  varying  little  in  width,  the 
maximnm  breadth  being  {about  250  yards.  Its  waters  cover  an  area 
of  about  58  acres,  and  it  receives  the  drainage  from  a  comparatively 
large  tract  of  country,  the  drainage  area  being  a1)out  9  square  miles — 
an  area  a  hundred  times  greater  than  that  of  the  locb.  The  maximum 
depth  of  14  feet  was  observed  in  two  places  near  the  middle  of  the 
loch.  The  volume  of  water  is  estimated  at  19  million  cubic  feet,  and 
the  mean  depth  at  7^  feet.  The  loch  was  surveyed  on  September  29, 
1902,  but  the  elevation  of  the  lake-surface  above  the  sea  could  not  be 
determined ;  a  drift-mark  was  observed  over  6  feet  above  the  water, 
which  might  fall  to  the  extent  of  a  foot,  giving  a  range  in  level 
exceeding  7  feet. 

Loch  Cilil  na  Sithe  is  extremely  simple  in  conformation,  and  com- 
paratively uniform  in  depth.  The  upper  portion  is  being  silted  up, 
and  is  occupied  by  weeds,  and  the  lower  portion  is  full  of  stones.  The 
10-feet  contour  coincides  approximately  with  the  outline  of  the  loch, 
and  encloses  an  area  of  about  20  acres,  or  35  per  cent,  of  the  total  area 
of  the  loch.  The  tem|)erature  of  the  surface  water  on  the  date  of  the 
survey  was  SG''^  Fahr.,  and  a  reading  at  a  depth  of  11  feet  gave 
53°-9. 

Loch  Laoghal  (see  Plate  V.). — Loch  Laoghal  (or  Loyal)  is  distant 
about  4 J  miles  from  Tongue  and  about  6  miles  from  Altnaharra,  the 
road  between  these  two  places  running  alongside  the  western  shore  of 
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the  looh  throughont  its  whole  length.  To  the  west  rises  Ben  Loyal, 
one  of  the  most  beantifal  of  mountains,  with  piotnresqne  outline,  the 
highest  point  exceeding  2500  feet;  beyond  Leitirmh6r  the  granite  is 
being  quarried  for  building  purposes,  leaving  a  great  soar  on  the 
hillside.  To  the  east  of  the  northern  portion  of  the  looh  rises  Beinn's 
Tomaine  (Ben  Stomino)  to  a  height  of  1728  feet,  along  the  base  of 
whioh  the  shore  of  the  looh  is  thickly  wooded.  In  outline  the  loch 
resembles  somewhat  a  Wellington  boot,  with  the  toe  pointing  in  a 
westerly  direction,  while  the  body  of  the  loch  trends  almost  north 
and  south.  The  loch  is  4j^  miles  in  length,  with  a  maximum  breadth 
of  nearly  a  mile,  the  mean  breadth  exceeding  half  a  mile.  The  waters 
of  the  loch  cover  an  area  of  about  1630  acres,  or  over  2|  square  miles, 
and  it  drains  directly  an  area  of  over  24  square  miles,  but  since  it 
receives  the  overflow  from  Looh  Cuil  na  Sithe,  its  total  drainage  area 
exceeds  33  square  miles.  The  maximum  depth  of  217  feet  was 
observed  near  the  foot  of  the  loch,  little  more  than  half  a  mile  |from 
the  northern  shore.  The  volume  of  water  contained  in  the  loch  is 
estimated  at  4628  millions  of  cubic  feet,  and  the  mean  depth  at  651- 
feet.  The  loch  was  surveyed  on  September  26  to  29,  1902,  and  the 
elevation  of  the  lake-surface  on  commencing  the  survey  was  found, 
by  levelling  from  bench-mark,  to  be  369*9  feet  above  the  sea;  when 
levelled  by  the  officers  of  the  Ordnance  Survey  on  August  29,  1870, 
the  elevation  was  found  to  be  369*2  feet  above  sea-level.  The  highest 
drift-mark  observed  was  2^  feet  above  the  surface  of  the  water  at  the 
time  of  the  survey,  and  it  was  stated  that  the  water  might  fall  to 
the  extent  of  a  foot. 

Looh  Laoghal  contains  two  deep  basins,  the  larger  and  deeper  in 
the  northern  portion  of  the  loch,  and  the  smaller  and  shallower 
towards  the  head  of  the  loch,  separated  by  a  shoaling  of  the  bottom 
about  2^  miles  from  the  foot  of  the  loch,  where]  there  is  a  slight  con- 
striction in  the  outline.  The  50-feet  contour-line  is  continuous,  and 
encloses  an  area  about  4  miles  in  length,  extending  from  quite  close 
to  the  northern  end  to  ivithin  half  a  mile  from  the  south-western  end. 
There  are  two  100-feet  basins:  the  smaller  one  approaches  to  within 
less  than  a  mile  from  the  head  of  the  loch,  and  is  three-quarters  of  a 
mile  in  length,  the  maximum  depth  observed  therein  being  137  feet, 
about  1^  miles  from  the  south-west  end ;  the  larger  one  is  over  2  miles 
in  length,  and  approaches  to  within  about  250  yards  from  the  northern 
end,  enclosing  the  deepest  part  of  the  loch.  The  1 50-feet  area  is  about 
1^  miles  in  length,  and  distant  about  a  quarter  of  a  mile  from  the 
northern  end.  The  200-feet  area  is  nearly  three-quarters  of  a  mile  in 
length,  distant  less  than  half  a  mile  from  the  northern  end.  The 
longitudinal  section  on  the  map  shows  how  rapidly  the  water  deepens 
on  proceeding  from  the  northern  end  along  the  central  line  of  the  loch, 
while  the  opposite  end  of  the  loch  is  comparatively  shallow  and  the 


BATHTHKTRICAL  SURVEY  OF  THE  FRESH- WATER  LOCHS  OF  SCOTLAND.     163 

slope  of  the  bottom  there  gentle;  it  also  shows  the  considerable  rise 
of  the  bottom  between  the  two  deep  basins.  The  cross-section  G-H  is 
taken  at  the  position  of  the  deepest  sounding,  and  shows  a  slight  rise 
of  the  bottom  off  the  western  shore  from  80  to  75  feet.  This  section 
shows  a  steep  off-shore  slope  at  l>oth  sides  of  the  loch,  bnt  more  espe- 
cially off  the  eastern  shore,  where  a  sounding  in  78  feet  was  taken 
about  80  feet  from  shore,  and  this  steep  slope  off  the  eastern  shore  is 
oontinned  to  the  northward,  where  a  sounding  in  48  feet  was  taken 
about  60  feet  from  shore.  The  soundings  taken  on  the  rise  between  the 
two  deep  basins  indicate  a  rather  uneven  floor ;  for  instance,  one  line 
of  soundings  from  west  to  east  shows  that  the  bottom  sinks  gradually 
from  the  western  shore  to  8(5  feet,  then  rises  to  GO  feet,  sinks  to 
75  feet,  rises  to  30  feet,  sinks  slightly  again  to  32  feet,  and  then  rises 
towards  the  eastern  shore ;  a  little  farther  south  a  soundiog  was  taken 
in  40  feet  between  two  deeper  soundings  (54  and  57  feet). 

The  following  table  gives  the  approximate  areas  between  the 
consecutive  contoiir-lines,  and  the  percentages  to  the  total  area  of 
the  loch : — 
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Temperature  Ohservaiions. — Many  observations  of  the  temperature  of 
the  surface  water  in  Loch  Laoghal  were  taken  on  September  26,  27,  and 
29,  1902,  and  two  serial  temperatures  were  taken  on  September  29,  one 
in  each  of  the  two  dee]i  basins.  The  surface  temperature  varied  from 
52°*5  to  h^^'(S  Fabr.,  the  temperature  of  the  air  during  the  same  period 
varying  from  5.^°  to  58"".     The  serials  gave  the  following  results  : — 

Deopogt  part  of  loch.    Southorn  deep  ba«in. 
Depth  in  fpol.  S«'pt.  2'>.  1002,  Sept.  '19,  1902, 

n<M>n.  2  p.m. 

•^  Fahr.  Fabr. 

0  580  .530 

\{)  :^2:^  581 

15  52-1  — 

20  52.^.  — 

25  .V25  ,521» 

27  5  -  52  6 

:^o  —  5a(; 

:{5  -  52-2 

40  -  52  4 

50  52-5  52-4 

70  52-4  52^ 

100  .52  1  .V2  5 

125  50  i»                              — 

135  47-8  52.3 

1 15  40-7                            — 

150  46-5                            — 

11)5  401                             — 
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These  observations  show  an  extreme  range  throughout  the  loch 
amounting  to  7°*5,  but  the  greater  part  of  this  range  was  observed 
beyond  the  depth  of  100  feet  in  the  deepest'  part  of  the  loch,  the  range 
from  the  surface  down  to  100  feet  not  exceeding  V'4.  In  the  southern 
shallower  basin  the  temperature  varied  little  down  to  the  bottom  in 
135  feet,  there  being  no  decrease  in  temperature  beyond  100  feet, 
whereas  at  a  depth  of  135  feet  in  the  northern  deeper  basin  the  tempera- 
ture was  4°*5  lower  than  at  a  similar  depth  in  the  southern  basin,  and 
the  temperature  at  the  bottom  of  the  deeper  basin  was  6°  lower  than 
anything  observed  in  the  shaUower  basin. 

Loch  Creagach  (see  Plate  V.). — Loch  Creagach  (or  Graggie)  lies 
immediately  to  the  north  of  Loch  Laoghal  and  at  the  same  level,  the 
short  stream  between  them  having  a  slight  current  flowing  from  Loch 
Laoghal  into  Loch  Creagach.  At  the  north  end  of  Loch  Oreagach  there 
is  a  small  expansion  of  the  outflowing  river,  called  Loch  Slaim  (or 
Slam),  which  was  not  sounded.  The  general  trend  of  Loch  Creagach  is 
nearly  north  and  south,  with  a  slight  bend  in  the  outline,  the  northern 
portion  running  towards  the  north-east.  It  is  over  1^  miles  in  length, 
with  a  maximum  width  in  the  southern  portion  of  half  a  mile.  Its 
waters  cover  an  area  of  nearly  300  acres,  or  nearly  half  a  square  mile, 
and  it  drains  directly  an  area  of  1^  square  miles ;  but  since  it  receives 
the  outflow  from  Lochs  Laoghal  and  Cliil  na  Sfthe,  its  total  drainage 
area  is  nearly  35  square  miles.  The  maximum  depth  of  84  feet  was 
observed  near  the  middle  of  the  loch.  The  volume  of  water  is  estimated 
at  429  million  cubic  feet,  and  the  mean  depth  at  33  feet.  The  loch 
was  surveyed  on  September  27,  1902,  when  the  elevation  of  the  lake- 
surface  was  found  to  be  identical  with  that  of  Loch  Laoghal,  viz.  369*9 
feet  above  the  sea ;  when  levelled  by  the  Ordnance  Survey  officers  on 
August  27,  1870,  the  elevation  was  369*2  feet  above  sea-level,  as  in 
the  case  of  Loch  Laoghal. 

Loch  Creagach  resembles  Loch  Laoghal  in  that  it  contains  two  deep 
basins,  which  are  separated  by  shallower  water  at  the  position  of  the 
constriction  in  the  outline  of  the  loch  towards  the  northern  end.  The 
deeper  basin  occupies  the  wide  southern  portion  of  the  loch,  towards 
the  peninsula  separating  this  loch  from  Loch  Laoghal,  in  which  also 
the  deeper  water  approaches  the  dividing  peninsula,  suggesting  that 
at  one  time  the  two  lochs  may  have  formed  a  continuous  sheet  of  water. 
The  principal  50-feet  area  is  about  three-quarters  of  a  mile  in  length, 
distant  less  than  a  quarter  of  a  mile  from  the  southern  end  of  the  loch. 
Within  this  basin  there  is  a  small  elevation  covered  by  47  feet  of  water 
in  the  widest  part  of  the  loch  towards  the  eastern  shore.  The  maximum 
depth  of  the  loch  (84  feet)  occurs  a  short  distance  to  the  north  of  this 
elevation,  and  about  three-quarters  of  a  mile  from  both  ends,  but 
towards  the  western  shore,  as  will  be  seen  in  cross-section  C-D  on  the 
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map.  Towards  the  northern  end  of  the  loch  lies  the  second  50-feet  area, 
baaed  on  soundings  of  50  and  51  feet,  and  of  small  extent,  the  greatest 
depth  recorded  on  the  ridge  separating  the  two  deep  basins  being 
20  feet  close  to  the  eastern  shore.  The  contonr  of  the  bottom  is  shown 
in  the  longitudinal  section  A-B  on  the  map.  The  areas  between  the 
Gonsecutiye  contour-lines,  and  the  percentages  to  the  total  area  of  the 
loch,  are  as  follows  : — 

Feet. 
0  to  25         

mO    j^    ij\J  *••  *••  ... 

•J\/     fffcl  •••  •••  .•• 

v/v6F    iD  •••  ...  ... 

297  100-0 

The  temperature  of  the  surface  water  on  the  date  of  the  survey  was 
54*^  Fahr.,  and  four  readings  beneath  the  surface  in  the  deepest  part  of 
the  loch  g^ye  identical  results,  viz.  53°  at  depths  of  10,  25,  50,  and 
70  feet,  the  air-temperature  being  59°. 

3.  Loch8  of  the  Kinloch  Basin, 

There  are  two  lochs  to  be  dealt  with  here,  viz.  Loch  Cbaluim  and 
Loch  an  Dithreibh,  the  superfluent  waters  of  which  are  carried  into 
the  Kyle  of  Tongue  by  the  Amhainn  Ceann  Locha  (or  Kinloch  river). 
Loch  Chaluim  is  the  only  one  of  several  small  lochs  in  the  basin  which 
could  be  sounded,  and  it  flows  by  the  Allt  an  Dithreibh  into  Loch  an 
Dithreibh.  The  two  lochs  form  a  complete  contrast  in  outline  and 
conformation  of  the  bottom. 

Ijoch  Chaluim  (see  Plate  VI.). — Loch  Chaluim  lies  on  the  south- 
western flank  of  Beinn  Laoghal,  little  more  than  a  mile  from  Loch 
Ciiil  na  Si  the  in  the  Borgie  basin.  It  is  most  irregular  in  outline  and 
in  conformation,  with  one  comparatively  large  island,  and  with  weeds 
obstructing  many  of  the  bays.  Measured  in  a  south-west  and  north- 
east direction,  it  is  about  three-quarters  of  a  mile  in  length,  with  a 
maximum  breadth  of  half  a  mile,  its  waters  covering  an  area  of  about 
96  acres.  The  maximum  depth  of  30  feet  was  observed  in  the  extreme 
western  portion  of  the  loch,  the  mean  depth  being  estimated  at  8  feet, 
and  the  volume  of  water  at  33  million  cubic  feet.  The  loch  was 
surveyed  on  September  29,  1902,  but  the  elevation  of  the  lake-surface 
above  the  sea  could  not  be  determined. 

Loch  Cbaluim  is  on  the  whole  shallow,  only  three  soundings  exceed- 
ing 20  feet  having  been  recorded  in  the  most  westerly  expansion  of  the 
loch.  There  are  two  lO-fcet  basins,  the  principal  one  extending  from 
the  extreme  west  end  of  the  loch  to  beyond  the  island,  filling  up  the 
south-western  expansion  of  the  loch  to  the  south  of  the  island,  and 
enclosing  the  deepest  part  of  the  loch,  the  smaller  one  lying  in  the 
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eastern  and  south-eastern  expansions  of  the  looh,  and  having  a  maximum 
depth  of  17  feet.  The  greater  part  of  the  lake-floor  is  covered  by  less 
than  10  feet  of  water,  equal  to  about  69  acres,  or  72  per  cent,  of  the 
total  area.  A  series  of  temperatures  was  taken  in  the  deepest  part  of 
the  loch,  with  the  following  results : — 
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This  series  shows  a  range  of  2^-8,  there  being  a  fall  of  no  less  than 
l°-6  between  3^  and  4  feet. 

Loch  an  Dithreibh  (see  Plate  VI.). — Looh  an  Dithreibh  (or  Deerie, 
or  Derry)  lies  less  than  3  miles  to  the  south  of  the  head  of  the  Kyle 
of  Tongue,  with  Ben  Loyal  to  the  east  and  the  lofty  Ben  Hope,  a 
magnificent  object  in  the  landscape,  to  the  west.  The  general  trend 
of  the  loch  is  north-north-east  and  south-south-west,  the  main  body 
of  the  loch  trending  almost  north  and  south,  and  throwing  out  an  arm 
towards  the  north-east.  The  loch  is  over  1^  miles  in  length,  the  main 
body  being  approximately  uniform  in  width,  with  a  maximum  breadth 
of  two-thirds  of  a  mile,  while  the  north-eastern  arm  is  much  narrower  ; 
the  mean  breadth  of  the  entire  looh  is  nearly  half  a  mile.  Its  waters 
oover  an  area  of  about  475  acres,  or  three-qiiarters  of  a  square  mile, 
and  it  drains  directly  an  area  of  10  square  miles;  but  since  it  receives 
the  overflow  from  Loch  Ghalnim,  its  total  drainage  area  is  12j|  square 
miles.  The  maximum  depth  of  157  feet  was  observed  approximately 
near  the  centre  of  the  main  body  of  the  loch.  The  volume  of  water 
is  estimated  at  1 366  million  cubic  feet,  and  the  mean  depth  at  G6  feet. 
The  loch  was  surveye<l  on  October  1,  1902,  when  the  elevation  of  the 
lake-surface  was  found,  by  levelling  from  bench-mark,  to  be  267*45  feet 
above  the  sea ;  when  levelled  by  the  oflioers  of  the  Ordnance  Survey 
on  October  26,  1870,  the  elevation  was  267*8  feet  above  sea-level. 

Loch  an  Dithreibh  includes  two  basins:  (1)  a  larger  deep  basin  in 
the  main  body  of  the  loch,  and  (2)  a  smaller  shallower  basin  in  the 
north-eastern  arm,  separated  by  a  rise  of  the  bottom  on  which  the 
deepest  sounding  was  49  feet  The  maximum  depth  observed  in 
the  small  subsidiary  basin  was  59  feet,  and  the  separating  ridge  is 
irregular,  for  a  sounding  in  21  feet  was  taken  in  its  central  part 
surrounded  by  deeper  water.  The  25-feet  contour-line  is  continuous 
from  end  to  end  of  the  loch,  coinciding  approximately  with  the  outline 
of  the  loch,  but  approaching  close  to  the  eastern  shore  off  Oreag  an 
Dithreibh  and  Creag  na  Luath-ghaire.     The  50-feet  area  is  cut  into 
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two  portions,  as  already  indicated,  the  main  portion  approaching  dose 
to  the  southern  end  of  the  loch  and  exceeding  1  mile  in  length.  The 
75-feet  area  is  nearly  a  mile  in  length,  and  at  its  northern  border  the 
lake-floor  shows  conspicuous  undulations,  giving  to  the  75-feet  contour- 
line  a  strikingly  sinuous  character.  The  100-feet  area  has  a  length 
of  three-quarters  of  a  mile,  approaching  comparatively  very  close  to 
the  southern  shore,  whore  a  sounding  in  115  feet  was  recorded  about 
150  yards  ofif  shore.  The  125-feet  area  exceeds  half  a  mile  in  length, 
and  the  small  150-feet  area,  based  upon  soundings  of  151,  152,  and  157 
feet,  occupies  an  approximately  central  position.  Along  the  eastern 
shore  the  slope  of  the  bottom  is  in  places  very  steep.  Off  Creag  na 
Luath-ghaire  a  sounding  of  40  feet  was  taken  about  80  feet  off  shore, 
and  another  sounding  in  49  feet  about  70  feet  off  shore,  while  off  Creag 
an  Dithreibh  one  sounding  was  taken  in  65  feet  about  100  feet  off  shore, 
and  another  sounding  in  65  feet  about  60  feet  off  shore.  This  last- 
mentioned  sounding  gives  an  angle  of  slope  exceeding  45',  the  fall 
exceeding  1  foot  per  foot.  The  areas  between  the  consecutive  contour- 
lines  at  equal  intervals,  and  the  percentages  to  the  total  area  of  the 
loch,  are  as  follows : — 
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Temperature  OhservtUitms. — A  series  of  temperatures  taken  in  the 
deepest  part  of  the  loch  on  the  date  of  the  survey  gave  the  following 
results  : — 
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the  air-teiiiperatnrc  being  53.  This  series  shows  a  range  of  5  -6  from 
surface  to  bottom,  the  greatest  fall  of  temperature  occurring  beyond 
the  deptli  of  hK)  feet  a  fall  equal  to  about  4°  between  JOG  and 
125  feet. 

4.  Lovhs  of  the  Hope  Basin, 

The  only  loch  U>  bo  doalt  with  hero  is  the  large  Loch  Hope,  one 
of  the  most  iin[)ortant  and  the  most  northerly  of  the  Sutherlandshire 
lochs.  There  are  several  small  hill  lochs  within  the  basin,  which 
could  not  be  sounded  at  the  time  of  the  visit  of  the  Lake  Survey. 
The  headwaters  of  the  basin  take  their  rise  on  the  flanks  of  Ben  llee, 
of  Meallan  Liath,  and  of  Meall  Horn,  whose  summits  attain  heights 
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exceeding  2500  feet.  The  total  area  of  the  basin  is  75  square  miles, 
of  which  nearly  the  whole  drains  into  Loch  Hope. 

Loch  Hope  (see  Plate  YII.). — Looh  Hope  lies  close  to  the  eastern 
shore  of  Loch  Eriboll  on  the  north  coast  of  Scotland,  at  an  eleyation 
of  only  12^  feet  above  sea-leyel,  so  that  a  slight  subsidence  would 
conyert  it  into  an  arm  of  the  sea  and  a  branch  of  Loch  EribolL  The 
natives  declare  that  the  sea  never  enters  the  loch,  though  ordinary 
spring  tides  attain  a  point  not  more  than  half  a  mile  from  the  foot 
of  the  loch,  and  at  the  upper  end  three  terraces  are  to  be  seen,  and 
traces  perhaps  of  a  fourth.  Ben  Hope  rises  very  steeply  to  a  height 
of  over  3000  feet  to  the  south-east  of  the  head  of  the  loch,  and  the 
ground  further  north  and  to  the  west,  though  not  so  high,  is  also 
steep  close  to  the  shore;  some  parts  of  the  shores  are  well  wooded. 
The  loch  is  free  from  islands,  but  on  the  date  of  the  survey  a  reputed 
old  castle  was  just  showing  a  few  inches  above  the  water  about  a  mile 
from  the  foot  of  the  looh.  The  trend  of  the  looh  is  almost  north  and 
south,  and  the  total  length  exceeds  6  miles.  The  two  ends  of  the  loch 
are  narrow,  but  it  broadens  out  in  the  central  portion,  where  there  is 
a  maximum  breadth  of  three-quarters  of  a  mile;  the  mean  breadth 
of  the  entire  loch  is  over  one-third  of  a  mile.  The  waters  of  the  loch 
cover  an  area  exceeding  1500  acres,  or  2^  square  miles,  and  it  drains 
an  area  exceeding  73  square  miles.  The  maximum  depth  of  187  feet 
was  observed  about  midway  between  the  two  ends  of  the  loch.  The 
volume  of  water  is  estimated  at  4032  millions  of  cubic  feet,  and  the 
mean  depth  at  61^  feet.  The  loch  was  surveyed  on  September  30,  1902, 
when  the  elevation  of  the  lake-surface  was  found,  by  levelling  from 
bench-mark,  to  be  12*55  feet  above  the  sea;  when  levelled  by  the 
officers  of  the  Ordnance  Survey  on  August  9,  1858,  the  elevation  was 
12*3  feet  above  sea-level.  The  highest  drift-mark  observed  was  9  feet 
above  the  surface  of  the  water  on  the  date  of  the  survey,  and,  according 
to  the  local  gillie,  the  water  might  fall  2  feet  lower,  giving  a  total 
range  in  level  of  about  11  feet. 

The  floor  of  Loch  Hope  is  somewhat  uneven.  Proceeding  from  the 
lower  (northern)  end  of  the  loch  for  a  quarter  of  a  mile,  one  meets  with 
a  small  25-feet  area,  based  on  soundings  of  26,  30,  and  32  feet,  whence 
the  bottom  rises  in  the  vicinity  of  the  reputed  old  castle  already 
mentioned,  which  lies  towards  the  eastern  shore;  off  the  opposite  shore 
in  this  locality  there  were  many  boulders  in  the  water.  Thence  pro- 
ceeding to  the  southwards,  the  water  rapidly  deepens  until  it  attains 
a  depth  of  104  feet  opposite  the  entrance  of  the  Allt  an  Kuighein, 
about  1^  miles  from  the  foot  of  the  loch.  Thence  for  a  distance  of 
about  three-quarters  of  a  mile  the  bottom  rises  again  until  the  depth 
in  the  centre  is  44  feet,  with  deeper  water  on  both  sides.  This  shoal 
coincides  with  a  narrowing  in  the  outline  of  the  loch,  whence  to  the 
south  the  loch  broadens  out  and  the  water  deepens  so  rapidly  that  at 
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a  dutance  of  little  more  than  half  a  mile  from  the  44-feet  sounding  the 
maximum  depth  of  the  loch  (187  feet)  is  met  with.  A  section  across 
the  looh  in  the  position  of  the  deepest  sounding  is  shown  in.  oross- 
seotion  0-D  on  the  map.  From  this  position  the  bottom  rises  gradually, 
though  irregularly,  towards  the  head  of  the  loch.  A  section  down  the 
centre  of  the  loch  along  the  axis  of  maximum  depth  is  shown  in 
longitudinal  section  A-6  on  the  map,  which  brings  out  the  salient 
features  in  the  conformation  of  the  lake-floor,  but  gives  no  indication 
of  some  of  the  minor  irregularities.  For  instance,  the  44-feet  shoal 
already  referred  to  is  not  shown  because  a  depth  of  56  feet  occurs 
nearer  the  western  shore,  nor  another  shoaling  covered  by  117  feet  of 
water  to  the  south  of  the  deepest  sounding.  The  off-shore  slope  is  in 
some  places  rather  steep — for  instance,  along  the  eastern  shore,  where 
off  the  entrance  of  the  Allt  a'  Mhuilinn  a  sounding  in  53  feet  was  taken 
about  60  feet  from  shore,  and  off  the  entrance  of  the  Allt  a'  Phris  Ghil 
a  sounding  in  28  feet  was  taken  about  30  feet  from  shore ;  also  along 
the  western^  shore  about  1^  miles  from  the  head  of  the  loch,  where  a 
sounding  in  25  feet  was  taken  about  30  feet  from  shore.  The  following 
table  gives  the  approximate  areas  between  the  contour-lines  at  equal 
intervals,  and  the  percentages  to  the  total  area  of  the  loch  : — 
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Temperature  Observations. — A  series  of  temperatures  was  taken  at 
3  p.m.  on  the  date  of  the  survey  in  the  deei)e8t  part  of  the  loch,  with 
the  following  results  : — 
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This  series  shows  a  range  from  surface  to  bottom  amounting  to  5°'4. 
The  upper  layers  of  water  are  practically  uniform  in  temperature,  the 
decrease  from  the  surface  down  to  50  feet  being  only  0°*6,  down  to 
100  feet  1^-3,  and  down  to  120  feet  r-6,  whereas  between  the  depths 
of  120  and  150  feet  the  fall  of  temperature  was  3^*8.  It  was  stated 
that  the  loch  freezes  all  over  in  winter. 
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The  details  regarding  the  loohs  dealt  with  in  this  paper  are 
oolleoted  together  in  the  preceding  table  for  conyenienoe  of  reference 
and  comparison.  From  this  table  it  will  be  seen  that  in  the  eleven 
loohs  nnder  consideration  over  1400  soundings  were  taken,  and  that 
the  aggregate  area  of  the  water-surface  is  over  1 1  square  mil.ee,  so  that 
the  average  number  of  soundings  per  square  mile  of  surface  is  127.  The 
aggregate  volume  of  water  contained  in  the  lochs  is  estimated  at  about 
16,600  millions  of  cubic  feet.  The  area  drained  by  these  lochs  is 
about  239^  square  miles,  or  twenty- two  times  the  area  of  the  lochs. 

NOTES  ON  THE  GEOLOGY  OF   THE   DISTRICT  BETWEEN 

LOCH  HOPE  AND   STRATH  NAVER. 

By  B.  N.  PEACH,  LL.D.,  F.R.S.,  and  J.  HORNE,  LL.D.,  F.R.S. 

The  difitrict  extending  from  Loch  Hope  to  Strath  Naver,  in  the  north  of  Sutherland, 
has  not  yet  been  wholly  mapped  by  the  Gtiological  Survey. 

The  north-western  tract,  embracing  the  lower  part  of  Loch  Hope,  comes  within 
the  belt  of  territory  affected  by  the  Post-Cambrian  movements  to  which  reference 
has  been  made  in  the  description  of  the  geology  of  the  districts  of  Loch  Assynt 
and  Loch  Maree.*  Heace,  on  the  hill-slopes  on  either  side  of  the  river  Hope  we 
find  various  subdivisions  of  the  Cambrian  system,  repeated  by  folds  and  reversed 
faults,  and  overlaid  by  slices  of  Archasan  gneiss,  which  resemble  portions  of  the  old 
floor  on  which  the  Cambrian  strata  rest  unconformably  west  of  Loch  Eriboll  and 
the  Kyle  of  Durness. 

East  of  these  displaced  masses  there  is  a  great  succession  of  crystalline  schists 
stretching  eastwards  to  Strath  Naver,  which,  in  the  north  of  Sutherland,  are  every- 
where separated  from  the  rocks  to  the  west  by  a  powerful  line  of  disruption,  termed 
the  Moine  thrust.  They  consist  of  two  main  types — flaggy  quartzose  graoulites 
and  garnetiferous  mnscovite-biotite  schists  with  intermediate  varieties — the  whole 
evidently  representing  an  altered  sedimentary  series.  Bands  of  garnetiferous 
hornblende-schist  are  intercalated  in  these  granulitic  schists,  which  are,  without 
doabt,  deformed  intrusive  sheets  of  igneous  material.  The  lithological  characters 
of  the  strata,  the  order  of  succession,  and  the  peculiar  system  of  folding  are  mag- 
nificently displayed  on  Ben  Hope  (3040  feet),  where  the  divisional  planes  generally 
dip  to  the  east-south-east  at  angles  varying  from  12°  to  30°.  But  in  addition 
to  these  members  of  the  Moine  series,  which  are  now  generally  regarded  as 
altered  sediments,  there  are  belts  of  massive,  hornblendic,  and  micaceous  gneisses 
reiembling  the  Lewisian  types  in  the  north-west  of  Sutherland.  The  precise 
relationship  of  these  two  divisions  of  the  crystalline  schists  has  cot  been  definitely 
ascertained  in  this  district,  but  it  is  sufficiently  clear  that  they  have  been  affected 
by  a  common  system  of  folding,  and  in  certain  localities  by  common  planes  of 
schistosity.  From  the  north  coast,  these  massive  ba^ic  and  acid  gneisses  of  Archaean 
type  stretch  southwards  along  the  west  side  of  the  Borgie  valley  to  Loch  Creagach, 
near  Loch  Laoghal,and  another  belt  of  somewhat  similar  materials  has  been  traced 
from  the  village  of  Tongue  northwards  by  Uibigill  to  Loch  an  Dithreibh. 

After  the  eastern  schists  had  assumed  their  present  crystalline  characters,  they 
were  pierced  by  intrusive  masses  of  granite,  which  form  a  picturesque  group  of 
peaks  on  Beinn  Laoghal,  south  of  Tongue.    The  mapping  of  that  area  leads  to  the 


♦  See  Oeogr,  Joum.,  vol.  23,  p.  461 ;  vol.  24,  p.  569. 
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concladon  that  the  granite  there  forms  a  great  sill-like  intrusioD,  which,  on  the 
north-east  side  of  the  loch  of  that  name,  branches  off  into  minor  sheets,  or 
apophyses. 

On  the  east  side  of  the  Kyle  of  Tongue  there  are  various  small  outliers  of  Old 
Bed  Sandstone,  largely  oompoeed  of  conglomerate,  as,  for  instance,  on  Cnoc  Creagach, 
on  Beinn  Bhreac,  and  on  Cnoc  an  Fhreiceadain,  which  rest  unconformably  on  the 
crystiUine  schists.  They  contain  fragments  of  the  various  component  members 
of  the  underlying  platform,  together  with  blocks  of  Cambrian  quartzite  and 
limestone. 

Loch  Bope, — ^Tho  lower  portion  of  this  lake,  measuring  about  2  miles  in 
length,  is  floored  by  thrust  masses  of  Lewisian  gneiss  and  deformed  schistose  rocks 
affected  by  the  Post-Cambrian  movements,  while  the  lip  of  the  basin,  above  the 
point  where  the  loch  discharges  into  the  river  Hope,  is  composed  of  Lewisian  gneiss 
on  the  east  side  and  Cambrian  quartzites  on  the  west.  No  rock  is  visible  at  the 
mouth  of  the  lake,  nor  in  the  course  of  the  stream  that  connects  it  with  the  sea. 
On  either  side  of  the  river  Hope  there  are  alluvial  terraces,  eroded  partly  out  of 
solid  rock  and  partly  out  of  raised  beach  deposits.  There  are  remains  of  the 
100-feet  beach  by  the  river  Hope,  and  of  the  50-feet  beach  at  the  head  of  the  lake  ; 
hence  it  is  evident  that  during  their  deposition  the  sea  must  have  extended  far 
up  the  Ydlley. 

The  lower  portion  of  the  lake  lies  along  a  line  of  fault  trending  nearly  north 
and  south,  which  is  evidently  continued  northwards  along  the  channel  of  the  river 
Hope,  though  concealed  by  the  alluvial  deposits.  On  either  side  of  this  line  there 
has  been  a  lateral  shift  of  the  outcrops  of  tbe  various  groups  of  rock,  indicating  a 
downthrow  to  the  east.  This  dislocation  has  been  proved  to  traverse  that  portion 
of  land  that  juts  into  the  lech  on  the  west  side  about  a  mile  south  of  Poll  Ath- 
roinn,  where  the  quartsose  flagstones  of  the  Moiae  series  have  been  thrown  down 
against  a  narrow  belt  of  deformod  Lewisian  gneiss.  Though  the  whole  of  Strath 
Mor  (the  valley  above  Loch  Hope)  has  not  been  mapped  by  the  Geological  Survey, 
it  is  not  improbable,  judging  from  the  straight  feature,  that  the  fault  may  be 
prolonged  southwards,  and  may  have  been  a  prominent  factor  in  determining  the 
original  course  of  the  valley. 

Though  no  rock  is  seen  at  the  outlet  of  the  lake,  it  is  not  improbable  that  it 
may  be  a  rock  basin.  Its  widest  and  deepest  part  lies  within  the  area  occupied 
by  the  eastern  or  Moine  schists  (Geological  Survey),  just  above  the  belts  of  dis- 
placed and  deformed  Lewisian  gneisses  and  the  crushed  schistose  rocks  in  associa* 
tion  with  them.  Bounded  by  the  75-feet  contour-line,  this  upper  basin  extends 
for  1^  miles  above  the  narrows,  with  an  average  breadth  of  one- third  of  a  mile. 
A  second  basin,  with  a  maximiun  depth  of  104  feet,  occurs  further  down  opposite 
Poll  Ath-roinn,  which  is  carved  out  of  a  belt  of  Lewisian  gneiss  and  the  my  Ionized 
rocks  above  the  Moine  thrust-plane. 

As  the  surface  of  the  water  in  Loch  Hope  is  only  12  feet  above  sea-level,  the 
greater  part  of  the  lake  is  below  the  level  of  the  sea. 

The  Btriae  and  the  distribution  of  the  drift  indicate  that  during  the  early  and 
later  glaciations  the  ice  moved  from  the  south  towards  the  north,  so  that  the  trend 
of  the  lake  coincides  generally  with  the  direction  of  ice-movement. 

Loch  LaoghaX,  Loch  Creagach^  and  Loch  Slaim. — The  rocks  underlying  this 
chain  of  lochs  consist  of  hornblendic  gneisses  exposed  on  either  side  of  Loch 
Slaim,  of  granulitic  micaceous  gneisses  of  the  Moine  series,  and  the  granite  of 
Beinn  Laoghal  and  Beinn ^s  Tomaine.  Along  the  northern  margin  of  this  granite 
mass  the  strike  of  the  schists  is  nearly  east  and  west,  the  general  dip  of  the 
foliation  planes  being  towards  the  south  at  angles  varying  from  20°  to  70°.    These 
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rooks  are  yisible  at  cortain  localitios  on  either  side  of  Loch  Greagacb,  and  on  the 
ridges  east  and  west  of  the  lower  end  of  Loch  Laoghal,  where  they  pass  underneath 
the  £ill-like  mass  of  granite  and  its  apophyses.  For  a  distance  of  upwards  of  t2 
miles  from  the  foot  of  Loch  Laoghal  granite  occurs  on  both  banks  of  the  lake, 
but  in  the  southern  portion  the  granite  extends  continuously  along  the  west  side, 
while  the  crystalline  Echists  occur  at  intervals  on  the  east  side. 

Though  these  three  lakes  are  now  separated  from  each  other,  they  may  be 
regarded  as  one  sheet  of  water,  as  they  are  nearly  at  the  same  level.  The  strip 
between  Loch  Slaim  and  Loch  Creagach  consists  partly  of  moraine  matter  and 
partly  of  the  fame  material  arranged  in  the  form  of  terraces  rising  to  about  the 
400-feet  contour-line.  The  barrier  between  Lochs  Creagach  and  Laoghal  is 
composid  partly  of  terraced  morainic  matter,  j^rtly  of  alluvium  brought  down 
by  the  stream  draining  the  north  slope  of  Beinn's  Tomaioe,  and  partly  of  gravelly 
material  driven  along  the  spit  by  the  prevalent  west  wind. 

An  alluvial  terrace,  about  the  400<feet  level,  connects  the  three  lakes,  thereby 
indicating  that  they  must  have  been  at  one  time  continuous.  This  feature  does 
not  occur  in  the  upper  part  of  Loch  Laoghal,  where  the  unmodified  moraines 
extend  downwards  to  the  present  shore  of  the  loch.  It  is  not  improbable,  there- 
fore, that  the  upper  portion  may  have  been  occupied  by  a  glacier  while  the  barrier 
of  moraines  beyond  Loch  Slaim  was  being  lowered. 

But  though  these  lakes  are  ponded  back  by  moraines  at  the  surface,  it  would 
appear  that  the  lower  portions  of  Loch  Creagach  and  Loch  Laoghal  may  be  rock 
basins,  for  at  a  distance  of  about  1^  miles  below  Loch  Slaim  the  river  Borgie 
flows  over  a  rocky  floor  of  hornblendic  gneiss  at  a  height  of  o04  feet,  while  the 
surface-level  of  the  two  upper  lochs  is  309  feet.  The  diflerence  between  these 
elevations  is  65  feet.  On  referring  to  the  chart  of  the  soundiogti,  it  will  be  seen 
that  the  greatest  depth  of  Loch  Creagach  is  81  feet,  of  the  lower  basin  of  Loch 
Laoghal  217  feet,  and  of  the  upper  basin  137  feet.  If,  then,  we  assume  that  the 
rocky  barrier  1}  miles  below  Loch  Slaim,  near  Dailaneas,  crosses  the  valley  at  the 
same  level  (304  feet)  underneath  the  drift,  then  it  follows  that  the  depth  of  water 
below  the  rocky  barrier  is  in  the  case  of  Loch  Creagach  19  feet,  of  the  lower  basin 
of  Loch  Laoghal  152  feet,  and  of  the  upper  basin  72  feet.  The  deepest  part  of 
Loch  Laoghal  occurs  where  the  valley  is  most  constricted,  and  where  the  hills  ou 
dther  ^ide  are  loftiest. 

Although  no  glacial  markings  have  been  found  in  the  immediate  neighbourhood 
of  the  lochs,  the  stria}  in  the  surrounding  district  show  that  the  ice-movement 
daring  the  period  of  maximum  glaciation  was  slightly  west  of  north.  The  dispersal 
of  the  boulders  and  the  disposition  of  the  moraines  indicate  that  during  the  later 
glaciation  a  (confluent  glacier  moved  northwards  from  the  interior,  one  branch 
skirting  the  western  slope  of  Beinn  Laoghal,  a  second  passing  through  the  hollow 
occupied  by  the  loch  of  that  name,  and  a  third  round  the  eastern  slope  of  Beinn^s 
Tomaine.  The  stages  in  the  gradual  retreat  of  the  mass  of  ice  that  moved  down 
the  valley  of  Loch  Laoghal  are  clearly  marked  by  a  succession  of  moraine  terraces, 
which  enclose  the  small  lochans  shown  on  the  chart  to  the  east  of  Loch  Creagach 
and  Loch  Slaim. 

Loch  an  Dithrdbh  is  a  rock  basin  Idling  in  hornblendic  and  micaceous  gneisses, 
whose  strike  is  nearly  north  and  south  and  nearly  parallel  to  the  direction  of  the 
lake.  They  are  admirably  exposed  on  the  great  crag  on  the  east  side  of  the  loch. 
The  solid  rock  is  not  exposed  at  the  lip  of  the  basin,  but  at  a  point  in  the  stream 
about  a  quarter  of  a  mile  below  the  outlet  at  a  height  of  2(U  feet,  the  surface  of 
the  loch  being  207  feet  above  sea- level,  and  the  deepest  part  of  the  basin  bein^^ 
157  feet. 

II  2 
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Loch  Syre^  like  many  of  the  lochans  east  of  Loch  Laoghal,  is  surrounded  with 
morainic  deposits. 

NOTES  ON  THE  BIOLOGY  OF  THE  LOCHS  OF 
NOETH   SUTHERLANDSHIEE. 

By  JAMES  MURHAY. 

Tow-NETTiNOB  Were  taken  in  seven  out  of  the  eleven  lochs  included  in  this  paper. 
These  include  three  deep  lochs  (Hope,  an  Dithreihh,  and  Laoghal),  two  very 
shallow  lochs  (Chaluim  and  na  MeideX  while  Loch  Naver  is  intermediate.  The 
biological  phenomena  are  in  accordance  with  those  difference?,  the  plankton  of  the 
deep  lakes  bein$;  relatively  poor,  and  similar  to  that  of  great  lakes  in  general,  the 
shallow  lakes  having  a  large  admixture  of  littoral  forms. 

All  the  lochs  were  rich  in  alg89,  especially  Desmids,  including  many  of  those  con- 
spicuous species  of  western  type,  alluded  to  by  Messrs.  West,  which  are  so  charac- 
teristic of  the  extreme  north-western  fringe  of  Europe.  The  northern  species  of 
Diaptomus — D.  laeiniatus^  D,  Jaticepa,  and  D,  wierzefskii — which  are  so  widely 
distribated  in  the  north  of  Scotland,  Orkney,  Shetland,  and  the  western  isles,  and 
which  are  common  in  many  lochs  immediately  adjacent,  both  to  the  east  and  south, 
are  absent  from  most  of  the  lochs  of  this  district.  D.  laticeps  is  in  Lochs  na  Moide 
and  Naver,  />.  Ittciniatus  in  Loch  na  Meide  only.  2>.  grcusUia  is  in  six  of  the  lochs, 
and  in  five  it  is  the  only  species. 

In  the  short  lists  of  organisms  following  the  name  of  each  loch,  species  of  general 
distribution  are  omitted,  only  those  being  included  which  are  interesting  on  aocount 
of  their  dutribution  or  rarity. 

Loch  Hope, — LeptodorOf  Daphnia  hycUina  (head  rounded),  Diaphanoaoma, 
Floscularia  pdagica^  Triarthra  longiseta^  CkUhrulina  eltgans,  Micrasterias  fw' 
oata^  Staurrmtrum/urcigetum,  Xanthidium  subhcuti/emm. 

Loch  an  Dithreihh, — Bosmina  obtusirostrtSy  var.  longispinaf  Floscularia  peJagica, 
Staurastrum  opAturo,  cysts  of  Ceratium,  Animal  life  (both  as  to  individuals  and 
species)  was  very  scarce,  while  the  smaller  algas  were  conspicuous. 

Loch  na  Meide, — Diaptomus  laticeps,  D,  laxiiniatus,  Cyclops  yigas,  Daphnia 
{galeate)y  Hyocryptus  acutifrons,  Oastropus  styli/er  ( =  Notops  pygmxus),  Staura- 
itrum  ophiura,  S.  arctiscon,  8.  pseudopelagicum,  Micrasterias  apieulata,  var. 
fimbriata.  This  loch  was  remarkable  for  the  abundance  of  both  animal  and  plant 
life ;  about  eighty  species  of  organisms  were  found  in  the  first  cursory  examination. 
The  true  plankton  was  not,  however,  particularly  rich,  there  being  a  very  large 
admixture  of  littoral  species,  llyocryptus  acuti/rons  was  first  observed  in  Scotland 
in  this  loch,  though  it  was  afterwards  found  that  it  had  been  collected  in  Loch  Shin 
at  an  earlier  date. 

Loch  Naver, — Diaptomus  laticeps,  Bosmina  ohtusirostris  (small,  with  long  spine), 
Floscularia  pelagica,  Oastropus  styli/er,  Staurastrum  ophiura,  >S'.  arctiscon,  S, 
grande,  Micrasterias  conferta,  M.furcata  (typical,  also  a  variety  having  the  whole 
surface  covered  with  hemispherical  papillsB  of  unequal  sizes). 

Loch  Chaluim, — Daphnia  (two  forms,  first  with  small  rounded  head,  second 
with  very  large  broad,  depressed  head,  many  males),  SyncJiasta  peciinata^  Oastropus 
styli/er,  Polychmtus  collinsi^  Staurastrum  ophiura,  S.  arctiscon,  S,  furcigerum. 

Loch  Laoghal.- — Bosmina  ohtusirostris,  var.  longispina,  Floscularia  pelagica, 
Triarthra  longiseta,  Clathrulina  elegans,  Staurastrum  jaeudopelagic^im,  8,J€ieuli' 
ferum. 

Loch  Greagach  is  connected  with  Loch  Laoghal  by  a  wide  channel,  and  stands 
at  the  same  level.    The  biology  calls  for  no  separate  mention. 
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NoTK  OM  Clathruhna  eleyans,  Cienk. — Skeletons  of  this  animal  were  abundant 
in  the  deep  lochs  Hope  and  Laoghal.  In  an  earlier  paper  of  this  series*  an 
attempt  was  made  to  account  for  the  presence  of  these  empty  shells  in  so  many 
of  the  Scottish  lochs,  and  as  a  general  rule  only  in  large  ones,  on  the  supposition 
that  they  were  derived  from  the  shallow  waters  in  which  C.  degans  is  known  to 
live,  attached  to  water-plaots  by  a  slender  stalk.  Up  till  quite  recently  only 
empty  cases  had  been  found,  or  at  most  an  occasional  shell  containing  an  encysted 
mass  of  protoplasm,  and  on  these  facts  was  based  the  suggestion  put  forward  as 
to  their  origin.  A  frcsh  aspect  is  put  upon  the  inquiry  by  the  recent  observation 
that  in  Loch  Lochy,  where  the  animal  was  abundant  in  August,  1905,  when  the 
loch  was  visited  in  company  of  Prof.  Rachmann,  most  of  the  shells  contained 
living  animals,  which  extended  their  pseudopodia  and  seemed  quite  at  home. 
There  was  in  no  instance  any  trace  of  a  stalk.  These  facts  lead  to  the  sup- 
position that  perhaps  the  lacustrine  form  may  be  a  })ermanent  pelagic  race,  or 
even  a  distinct  species.  Or  it  may  be  that  the  animal  is  attached  when  young, 
and  becomes  free  when  adult.  There  are  diHiculties  in  the  way  of  accepting  either 
hypothesis.  If  it  be  a  true  plankton  form,  we  have  to  explain  the  absence  of 
living  animals  from  so  many  of  the  Scottish  Icchs  in  which  the  skeletons  occur, 
and  some  of  which  have  been  examined  at  all  seasons  of  the  year.  If  it  be  a 
littoral  form,  and  only  casual  in  the  plankton,  it  is  still  unexplained  why  the 
skeletons  are,  as  a  rule,  only  in  largo  lakes. 
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OF  THE  ANTIQUITIES  ON  THEH.f 

By  F.  J.  HAYERFIELD,  M.A. 

It  is  a  peculiar  feature  of  the  English  Ordnance  maps  that  they  oontain 
a  large  amount  of  archeeological  matter.  For  many  years  the  Ordnanoe 
Department  has  of  set  purpose  pursued  the  policy  of  including  this 
matter.  It  has  not  only  marked  the  earthworks,  tumuli^  ruins,  and  other 
remains  which  aro  still  visible  on  the  surface  of  the  country,  and  has, 
in  some  cases,  made  special  surveys  of  them;  it  has  also  oondacted 
lesearohes  among  printed  books  and  instructed  its  surveyors  to  obtain 
local  information,  and  has  thus  added  the  sites  of  vanished  antic^uities 
and  the  positions  of  various  archmologioal  discoveries.  In  consequenoe, 
the  Ordnance  maps  have  become  an  arohadologioal  record  whioh  the 
student  is  bound  to  consult  and  to  reckon  with. 

This  record  is,  of  course,  a  compromise.  The  Ordnanoe  maps  do  not 
pretend  to  form  a  complete  arohteological  index  of  all  discoveries  of 
whioh  the  sites  are  known,  and  its  scale  forbids  it  to  include  the  smaller 
details  of  many  discoveries  which  it  does  notice.  But  as  a  practical 
contribution  to  archaeology,  it  is  good  and  valuable.  It  attains  a  high 
standard  in  accuracy  and  fulness,  and  it  contains  many  details  whioh 
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t  lieHearch  Department,  December  20,  1905. 
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the  indifference  of  local  antiquaries  would  have  allowed  to  pass  into 
oblivion.  This,  I  hope,  is  generally  recognized.  But  I  will  venture  to 
quote  external  testimony  to  the  fact.  A  year  or  two  ago  I  was  visited 
by  a  foreign  scholar — one  who  was  competent  alike  as  archaeologist 
and  as  practical  surveyor.  He  had  been  examining  and  remeasuring 
various  English  earthworks  for  comparison  with  certain  continental 
examples,  and  had  in  this  way  obtained  a  first-hand  and  detailed  know- 
ledge of  the  Ordnance  maps.  His  verdict  was  that  in  their  archaeo- 
logical aspect — with  which  alone  we  were  then  concerned — they 
compared  favourably  with  the  Government  maps  of  most  European 
states,  and  constituted  a  very  real  aid  to  the  serious  student  in  England. 
With  this  verdict  I  may  say  that  I  entirely  agree.  I  am  convinced 
that  all  archaBologists  have  good  reason  to  be  grateful  to  the  Ordnance 
Department. 

But  while,  in  their  general  results,  the  exertions  of  the  Ordnance 
Survey  to  include  archaoological  matter  have  been  attended  with  success, 
they  are  not  free  from  an  intermixture  of  less  satisfactory  elements. 
It  is  well  known,  and  has  often  been  urged  by  critics,  that  the  Ordnance 
maps  contain  a  good  many  archasological  errors  of  omission  or  commis- 
sion, and  I  wish  here  to  offer  a  few  remarks  upon  the  less  pleasing 
aspect  of  the  Department's  work.  I  do  so  because  it  seems  to  me  that 
a  discussion  of  the  nature  and  kind  of  these  errors  may  help  the  Depart- 
ment to  remedy  them,  and,  on  the  other  hand,  may  guide  the  student 
to  a  right  use  of  the  existing  maps.  It  will,  therefore,  be  understood 
that  I  criticize,  not  because  I  consider  the  maps  bad,  but  because  they 
are  worth  improving. 

The  general  cause  of  error  in  the  Ordnance  maps  is  the  same  which 
is  responsible  for  so  many  errors  in  all  parts  of  English  life,  the  absence 
of  trained  and  expert  knowledge.  The  Ordnance  staff,  alike  at  South- 
ampton and  in  the  various  districts  under  survey,  is  a  staff  of  men  who 
are  by  profession  engineers,  surveyors,  cartographers.  They  are  not, 
except  by  the  purest  accident,  archasologists,  and  in  handling  archaeo- 
logical matter  they  pass  beyond  their  proper  province.  That  is 
inevitable,  and  no  blame  attaches  to  any  one  for  it.  But  it  involves, 
as  a  corollary,  the  need  of  some  trained  assistance  to  direct  the  sur- 
veyors in  their  treatment  of  archaeological  matter,  and  that  need,  I 
think,  has  not  been  always  adequately  recognized.  I  shall  endeavour, 
in  the  following  paragraphs,  to  illustrate  the  result  by  classifying  the 
errors  which  have  actually  arisen,  and  by  suggesting  some  steps  towards 
a  remedy. 

The  errors  to  which  I  would  invite  attention  fall  into  four  groups. 
In  the  first  place,  arohroological  remains  now  visible  on  the  surface  are 
surveyed  without  arcbfeological  experience.  In  the  second  place,  local 
information  is  not  always  adequately  sifted.  Thirdly,  literary  or 
printed  evidence  is  admitted  without  being  tested,  sometimes  in  the 
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shape  of  incorrect  titles  or  descriptions,  and  sometimes  in  the  shape  of 
measurements  transferred  bodily  from  book  to  map.  Lastly,  the  symbols 
for  marking  remains  are  somewhat  imperfect,  especially  in  two  respects — 
in  the  signs  nsed  to  distinguish  ditch  and  mouod,  and  in  those  used  for 
remains  which  are  visible  as  contrasted  with  those  which  have  vanished 
from  the  surface.  The  space  at  my  disposal  will  permit  me  only  to 
give  instances  of  these  groups  of  errors.  A  volume  would  be  required 
to  set  out  the  whole  available  material. 

First,  the  surveying  of  antiquities  without  expert  knowledge.  It 
is  plain  that  no  ordinary  sapper,  and,  indeed,  no  ordinary  surveyor, 
military  or  civil,  can  be  expected  to  possess  expert  archaeological  know- 
ledge. He  cannot  decide  properly  whether  a  ruin  is  Koman  or  mediasval, 
or  whether  a  bank  of  earth  represents  an  integral  part  of  an  ancient 
camp  or  a  recently  extinct  hedgerow.  He  has  not  always  the  trained 
observation  which  will  help  him  to  observe  that  there  is  a  ruin  or  a 
bank  of  earth  to  be  noted.  I  will  cite  a  couple  of  instances  of  what, 
in  consequence,  occurs.  A  little  north  of  Bassenthwaite,  in  Cumberland, 
in  the  parish  of  Torpenhow  (pronounced  Torpenno),  is  a  rectangular 
earthwork  marked  on  the  Ordnance  map  (25-inch,  Cumberland,  XLYI. 
3,  ed.  1900).  This  was  partly  excavated  two  or  three  years  ago  by 
some  friends  of  mine  and  myself,  and  I  am  able  to  present  a  rough 
survey  made  at  the  time  {Cumb.  and  Weatm.  ArchaeoL  Soc.  Transaciiaru, 
New  Series,  iii.  331).  A  comparison  of  this  with  the  Ordnance  map 
will  show  at  once  that  the  latter  omits  nearly  all  the  characteristic 
features  of  the  earthwork.  Indeed,  the  Ordnance  plan  is  hardly 
recognizable  as  a  plan  of  the  earthwork  in  question.  For  a  second 
instance  I  turn  to  the  Koman  wall,  which  reaches  from  near  Newcastle 
to  near  Carlisle,  and  is  a  work  of  great  and,  indeed,  of  national  impor- 
tance. That  wall  is  traceable  with  certainty  for  almost  all  its  length, 
but  at  one  or  two  points  its  course  is  for  a  brief  space  doubtful.  The 
Ordnance  surveyors,  in  some  at  least  of  their  maps,  have  omitted  loog 
stretches  of  the  certain  portion,  while  they  have  inserted,  as  if  well 
known,  some  of  the  more  obscure  or  uncertain  links.  I  do  not  blame 
the  surveyors  for  this.  But  I  cannot  profess  to  consider  the  result 
satisfactoiy. 

These  are,  I  suppose,  the  unaided  efforts  of  surveyors.  Let  us  now 
take  my  second  head — their  efforts  aided  by  local  information.  The 
Ordnance  Department  has  used  local  aid  very  freely.  In  some  oases 
the  result  has  been  excellent.  In  others  it  has  been  the  reverse.  It 
does  not  follow  that  because  a  man  lives  in  a  place,  he  knows  anything 
about  it.  Any  visitor  to  my  own  city  of  Oxford  finds  that  out.  Nor 
does  it  follow  that  because  a  man  is  a  local  amateur,  he  is  therefore  a 
scientific  expert.  The  Ordnance  authorities  have  been  too  apt  to  over- 
look these  facts,  and  in  consequence  all  manner  of  odd  titles  and  odd 
items  have  crept  into  their  publications — things  that  can  be  counted, 
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not  by  the  dozen  or  the  soore,  bat  by  the  hundred.  Taunton  shall  give 
a  typical  instance.  This  city  }>osses8ed  at  one  time  a  local  enthusiast  by 
way  of  an  antiquary  and  a  medieeval  bridge.  The  antiquary  reohristened 
the  bridge  Boman,  and  so  it  btands  to  this  day  in  the  Ordnanoe  maps, 
with  two  or  three  quite  imaginary  Koman  roads  inserted  on  the  same 
authority  close  to  it. 

More  ofteu,  however,  the  Survey  has  utilized  printed  books  or  maps. 
Names  and  titles,  iu  X)articular,  have  been  borrowed  freely  from  county 
histories  and  county  archeeological  societies'  proceedings.  Thus,  for 
example,  a  good  part  of  the  forged  '  Itinerary  of  Richard  of  Cirencester ' 
has  passed  into  the  Ordnance  maps,  and  much  of  it  is  there  to  this  day. 
Thus,  again,  the  now  obsolete  notion  that  most  earthworks  in  our  island 
are  of  Boman  origin  has  l)een  borrowed,  and  has,  in  the  Government 
maps,  lived  a  new  life  after  it  has  died  elsewhere.  Thus  some  of  the 
g^reatest  follies  of  eighteenth-century  writers,  like  Wood's  about  Roman 
Bath,  have  found  their  way  into  the  largest-scale  maps  of  the  town,  and 
remain  to  amaze  the  modem  student.  This  class  of  error  is,  however, 
well  enough  recognized,  and  I  desire  only  to  point  out  one  curious 
variety  of  it  which  has  not,  I  think,  obtained  general  notice. 

When  a  cartographer  has  before  him  an  incorrect  map  made  by 
some  predecessor  of  his,  and  transfers  details  from  it  to  his  own  correct 
map,  the  initial  incorrectness  is  not  removed  by  all  his  care  in  trans- 
ference or  by  all  the  accuracy  of  his  own  map.  When,  for  example, 
a  '*  Roman  villa "  is  marked  in  some  old  map  as  400  yards  from  four 
cross-roads  (or  other  definite  point),  and  is  marked  wrongly,  the 
Ordnance  Surveyor  does  not  get  the  position  correct  by  inserting  the 
villa  on  his  map  at  the  same  dintance  from  the  same  point.  He  merely 
perpetuates  the  error.  But  he  has  often  overlooked  this.  Over  and 
over  again  he  has  relied  on  measurements  made  by  antiquaries  long 
years  ago,  and  has  thus  made  his  own  maps  incorrect.  1  will  take  my 
example  from  the  neighbourhood  of  Somerton,  in  mid-Somerset.  Here 
a  group  of  Roman  villas  was  dug  up  about  1820-30  by  a  local  archsBO- 
logist,  and  an  account  published  by  a  competent  authority.  Sir  B.  C. 
Hoare.  This  account  contains  a  rough  map,  and  the  Ordnance  draughts- 
men have  taken  over  the  details  from  this  map  as  they  stand.  Two 
years  ago  I  tried,  6-inch  map  in  hand,  to  follow  out  the  sites.  Some,  I 
doubt  not,  were  correct.  Of  others  I  should  not  venture  to  express  an 
opinion,  since  the  sites  were  grass-grown,  and  showed  no  traces  of  any- 
thing beneath.  But  others  were  unquestionably  wrong.  One  I  well 
remember,  in  which  the  Ordnance  surveyors,  following  Sir  B.  C. 
Hoare's  rough  map,  had  put  the  *'  villa  **  on  a  steep  slope  where  no 
house  could  stand,  and  on  a  spot  furrowed  by  little  rain-channels, 
where  any  remains  must  have  been  visible. 

Again,  the  same  Sir  11.  C.  Hoare  traced  out  a  Roman  road  which  he 
supposed  to  run  from  Old  Sarum  westwards  along  Mendip  to  the  lead- 
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mines  of  Charterhouse,  and  farther  to  the  sea  at  Uphill.  I  do  not  pro- 
fess to  be  sure  at  present  whether  this  road  existed  or  is  only  an  anti- 
quarian figment.  For  my  purpose  that  does  not  matter.  The  note- 
worthy fact  is  that  the  Ordnance  surveyors  have  inserted  the  alleged 
line  of  this  road  from  Hoare's  maps  (Boman  Wilts),  and,  so  far  as  I  can 
make  out,  have  inserted  it  where  no  Boman  road  ever  ran.  With  the 
6 -inch  sheets  in  hand,  I  have  tried  to  follow  the  line  along  Mendip, 
noticing  especially  the  soils  and  stones  in  the  ploughed  fields,  and 
questioning  ploughmen,  and  examining  points  where  open  drains  or 
other  sudden  depressions  cross  the  Ordnance  surveyor's  line.  In  no 
single  case  could  I  find  any  indication  of  the  road.  This  may  not  prove 
that  the  road  did  not  exist.  It  does  go  towards  proving  that  the  road 
did  not  run  where  the  Ordnance  maps  put  it. 

I  will  venture  to  add  a  third  example.  In  the  north  of  Cumberland 
there  runs  out  from  the  foi-t  of  Amboglanna  (Birdoswald,  near  Gilsland) 
on  the  Wall  of  Hadrian,  a  Boman  road  called  Maiden  Way.  Its  direc- 
tion is  north-west,  and  beyond  all  doubt  it  crossed  the  moors  to  another 
fort  close  to  Bewcastle  church.  So  far  its  vestiges,  with  some  short 
intervals,  are  plain  to  the  eye,  or  can  be  recovered  by  the  excavators' 
spade.  But  theorists  have  imagined  that  it  ran  further  north  into 
Scotland,  and  Sir  Walter  Scott  has  immortalized  the  theory  in  one  of 
his  novels.  In  '  Guy  Mannering '  he  makes  Dandy  Dinmont  and  Brown, 
starting  from  Gilsland,  come  upon  "  a  sort  of  rugged  causeway,  the 
remains  of  an  old  Boman  road  which  traverses  these  wild  regions  in 
a  due  northerly  direction,"  and  follow  it  across  the  border.  In  Scott's 
day  this  was  mere  theory.  But  soon  after,  a  vicar  of  Bewcastle,  Mr. 
Maughan,  attempted  to  trace  the  alleged  road  north  of  Bewcastle, 
succeeded  to  his  own  satisfaction,  and  published  an  account,  with  a  plan. 
This  plan  has  been  accepted  by  the  Ordnance  surveyors,  and  the  line 
indicated  on  it  has  been  transferred  to  their  maps.  I  have  endeavoured 
to  trace  it,  by  excavation  and  by  local  inquiries.  The  only  result  to 
which  I  have  been  able  to  come  to  is  that  the  road  never  ran  north  of 
Bewcastle  at  all,  and  that  both  Maughan  and  the  Ordnance  surveyors 
have  inserted  a  fictitious  line. 

I  pass  on  to  my  fourth  point :  imperfection  in  symbols  and  signs. 
Here  I  wish  to  notice  only  two  items.  First,  the  symbols  used  for 
ditch  and  for  mound  are  so  much  alike  that  it  is  often  impossible  to 
say  whether  a  ditch  or  a  mound  be  intended.  In  theory,  the  strokes 
which    indicate  a  slope  are  supposed  to  be  thicker  at  the  top  than 

at  the  bottom.       Thus    TT    indicates  a  depression,  as  of  a  ditch, 

and  A^  a  mound,  as  of  a  rampart.   In  practice,  the  distinction  between 

the  thick  and  thin  ends  of  the  stroke  is  constantly  lost.  I  would  defy 
any  one  to  take  the  Ordnance  sheet  to  which  I  have  already  alluded 
(Cumberland,  25-inch,  XLVL  3)  and  tell  the  true  character  of  the 
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earthworks  marked  on  it  in  rospect  of  ditch  and  mound.  I  shall  not  be 
indiscreet,  j)erbap8,  if  1  say  that  the  Director-General  of  the  Survey 
has  admitted  his  own  inability  to  do  so.  Probably  different  symbols  are 
needed  for  ditch  and  for  moand,  but  that  is  a  {K>int  which  I  cannot 
argue  here.  I  am  satisfied  with  pointing  out  that  the  symbols  used 
in  the  Survey,  and,  indeed,  in  most  plans  of  earthworks  drawn  in 
England,  are  defective  in  this  respect. 

A  second  imperfection  arises  from  occasional  failure  to  distinguish 
the  certain  from  the  uncertain  and  the  visible  from  the  invisible.  No 
one,  I  think,  who  looked  at  tbo  Ordnance  representations  of  the  Mendip 
road  or  the  Maiden  Way,  discussed  in  the  preceding  paragraphs,  would 
understand  that  both  roads  are  wholly  invisible,  and  both  (to  say  the 
least)  uncertain.  Probably  it  might  be  desirable,  in  such  cases,  to 
explain  the  position  by  a  slight  addition  to  the  letterpress,  and  to  use 
terminology  such  as  is  used  in  case  of  invisible  parish  boundaries.  The 
title  of  the  road  might  then  run  '*  Alleged  (or  supposed)  line  of  Roman 
road  (defaced)."  In  many  cases,  of  course,  it  would  be  wiser  to  omit 
uncertain  and  invisible  roads.  But  sometimes  the  line  of  a  buried 
ditoh,  or  a  lost  road,  may  have  been  ascertained  by  excavation,  or  be 
otherwise  known,  and  such  cases  would  be  met  by  the  legend  suggested 
above. 

It  remains  (o  consider  how  the  Ordnance  Department  could  remedy 
or  prevent  such  errors  as  I  have  instanced.  I  will  venture  two 
suggesiions,  of  which  the  second  is  plainly  the  most  important,  and 
perhaps  the  most  difficult  to  work  out.  In  the  first  place,  the  Depart- 
ment might  take  steps  to  2)ublish  a  summury  of  the  sources  from  which 
it  has  derived  its  archa3ological  information.  The  material  exists  ready 
to  hand  in  the  Ordnance  **  Name-books,"  and  the  country  archaBological 
societies  would,  I  imagine,  be  ready  to  print  it,  each  for  their  own 
district,  if  the  (Tovornment  were  not  willing  to  issue  it  officially.  It 
would  then  be  possible  for  the  student  to  ascertain  the  value  of  a  name 
without  troubling  himself  or  the  Department  by  a  special  letter 
addressed  to  Southampton.  Here,  however,  I  may  add  a  caution.  I 
have  occasionally  asked  tlie  Ordnance  Department  to  tell  me  the  source 
whence  it  drew  some  special  item  of  an  archsdological  nature.  The 
Department  has  always  responded  with  the  greatest  kindness  and 
courtesy,  and  I  am  deeply  in  its  debt  in  this  matter.  But  I  have  found 
that  the  sources  given  are  not  always  correct.  Where  they  are  printed, 
no  difficulty  arises.  But  where  the  Department's  reply  has  been  that 
Mr.  So-and-So  and  the  Rev.  ABC  and  Colonel  DEF,  resident  in  the 
district,  have  told  the  surveyors,  the  case  is  more  complicated.  For  it 
is  quite  possible  that  I  may  write  to  Mr.  So-and-So  (if  still  alive),  and 
receive  from  him  the  answer  that  he  never  said  anything  of  the  kind 
imputed  to  him,  and  docs  not  take  that  view.  I  make  every  allowance 
for  forgotfulncss  and  change  of  mind,  but  I  think  that  sometimes  the 
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district  surveyor  himself  may  have  erred  or  misunderstood.  To  meet 
such  chances  of  mistake,  it  might  be  well  that  the  department  should 
ask  for  all  archaaological  information  in  writing,  and  in  publishing  that 
it  should  quote  the  gist  of  the  written  testimony. 

But  it  is  still  more  important  that  the  Ordnance  Survey  should 
bring  itself  into  touch  with  these  who  may  really  be  considered  expert 
authorities  on  the  various  kinds  of  antiquities  which  are  to  be  marked. 
It  must  obtain  an  advisory  committee  of  the  ablest  men  in  the  whole 
country.  Local  inquiries,  of  the  best  local  archaeologists,  are  good  in 
their  way.  But  they  are,  by  themselves,  wholly  inadequate.  In  many 
districts  there  does  not  exist  a  competent  local  authority,  whose  opinion 
can  safely  be  accepted  about  each  of  the  various  groups  of  antiquities 
which  have  to  be  included.  A  man  may  know  much  of  Roman  remains, 
without  having  any  real  acquaintance  with  mediaeval  abbeys  or  neolithic 
flints.  Indeed,  the  case  is  worse  than  this.  For,  in  the  existing 
condition  of  English  archaeological  studies,  there  are  very  few  competent 
local  authorities  on  any  branch  of  knowledge,  and  in  many  districts 
there  are  none  at  all. 

On  the  other  hand,  attempts  are  being  made  at  the  present  moment 
to  survey,  catalogue  and  criticize  the  antiquities  of  our  country.  The 
'  Victoria  County  History '  does  much  in  this  direction,  and  its  efforts,  I 
think,  are  courageous  and  valuable.  As  one  of  the  contributors  to  the 
work,  I  am  precluded  from  saying  much  about  it.  But  I  may  be  per- 
mitted to  point  out  that  many  of  its  volumes  contain  Catalogues  BaUonnda 
of  the  Boman  antiquities  found  in  various  counties,  and  I  understand 
that  its  aim  is  to  treat  the  antiquities  of  other  periods  and  also  the 
earthworks  in  a  similar  fashion.  The  Earthworks  Committee  appointed 
in  connection  with  the  London  Society  of  Antiquaries  is  also  beginning 
what  we  trust  may  lead  to  a  complete  listing  of  earthworks  and  a 
correct  survey  of  each  "  camp  "  or  other  remain  that  is  worth  surveying. 
It  may  not  be  easy  to  arrange  collaboration  between  these  and  other 
attempts  now  in  progress  to  catalogue  and  plan  minutely  our  local 
antiquities.  But  it  is  obviously  absurd,  though  it  is  not  at  all  un- 
English,  that  independent  efforts  should  proceed  simultaneously 
towards  the  completion,  several  times  over,  of  the  same  task. 

I  think  that  here  perhaps  the  Geographical  Society  might  help  to 
promote  unity.  It  numbers  among  its  members  both  archaeologists  and 
cartographers,  and  stands,  as  it  were,  halfway  between  the  mapmaker 
and  the  antiquary.  It  is,  therefore,  well  fitted  to  initiate  a  movement 
for  co-operation.  It  need  not  undertake  to  guide  the  movement,  when 
once  started.  If  it  were  to  apply  to  the  various  bodies  and  the  principal 
persons  concerned,  through  a  small  committee,  it  might  bring  them 
together  and  work  out,  what  I  here  make  no  pretence  of  doing,  a  true 
scheme  for  conjoint  and  scientific  work  which  should  be  effective. 
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After  the  paper,  Colonel  Johnston  said  :  I  think  we  are  very  much  indebted  to 
Dr.  Hayerfield  for  having  come  here  to  read  a  paper  on  the  subject,  and  I  am  sure 
that  what  he  has  said  will  be  warmly  welcomed  by  the  Ordnance  Survey.  My 
■uooeesor,  Colonel  Hellard,  the  present  Director-General,  is  here  now,  and  he  will 
be  able  to  speak  for  the  Ordnance  Survey  in  that  matter.  The  first  point  that  I 
■hould  like  to  make  clear — indeed,  Dr.  Ilaver field  has  already  alluded  to  it — is 
that  the  Ordnance  Survey  is  not  an  expert  in  arcbseological  matters.  All  the 
Ordnance  Survey  can  do  is  to  get  the  best  authorities  it  can  on  archteological 
sabjects.  When  they  take  up  the  survey  of  a  county,  they  first  of  all  make  local 
inquiry  as  to  tho  archfoological  features  to  be  found  there  ;  they  then  get  the  best 
authorities  they  can,  and  the  rule  is  that  no  arch  geological  height  can  be  shown  in 
the  Survey  map  unless  it  is  vouched  for  by  authority  which  is  considered  good 
enough.  Probably  in  some  cases  the  Ordnance  Survey  has  failed,  in  that  they 
have  accepted  as  authorities  persons  who  really  are  not  competent,  but  that  seems 
to  me  unavoidable  unless  arcbaoologists  will  come  forward  and  assist  tho  Ordnance 
Surrey  in  the  matter.  The  work  of  a  division  officer  on  the  Ordnance  Survey  is 
very  arduous  indeed.  Taking  my  own  case,  I  was  division  officer  for  about  six 
years,  and  during  that  time  we  carried  out  survey  work  in  six  different  counties. 
Well,  I  think  it  goes  almost  without  saying,  that  no  officer  can  in  six  years  get 
full  arcbaaological  information  in  six  or  seven  counties,  or  even  find  out  who  are 
undeniable  authorities  on  archaeological  matters.  But  in  the  past  the  Ordnance 
Survey  has  ULdoubtedly  taken  very  great  pains  to  get  the  information  as  correct  as 
poesible.  From  Henry  James  downwards,  all  Director-Generals  to  my  knowledge 
have  taken  the  keenest  interest  in  showing  information  as  accurately  as  possible, 
and  they  have  always  welcomed  the  help  of  competent  archaeological  authorities. 
What  I  should  like  to  see,  and  I  hope  Dr.  Haver  field's  paper  may  conduce  to- 
wards it,  is  that  when  the  survey  of  a  county  or  the  revision  of  a  county  is  taken 
up,  bome  competent  archaeological  authority  should  be  recommended,  we  will  say 
by  the  Society  of  Antiquaries,  and  placed  in  communication  with  the  Ordnance 
Survey  in  order  to  assist  them  to  show  only  what  is  strictly  correct  in  their  maps, 
and  if  this  paper  leads  to  anything  of  that  kind,  it  will  be  a  very  valuable  thing. 
If  my  memory  does  not  serve  me  falsely,  I  think  Dr.  Ilaverfield  has  been  kind 
enough  to  communicate  to  the  Ordnance  Survey  various  matters  in  connection  with 
Cumberland,  and  I  can  assure  you  what  ho  communicated  was  very  cordially 
welcomed,  and  the  Ordnance  Survey  was  only  too  pleased  to  have  his  assistance, 
and  I  am  perfectly  certain  that  my  successor,  Cjlonel  Hellard,  will  welcome  any 
help  that  he  may  obtain  also  from  other  arch  apologists. 

Colonel  Hkllari)  :  Dr.  Ilaverfield  mentioned  that  as  a  rule  a  surveyor  is  not 
an  archaeologist.  The  difficulty  we  have  to  contend  with  is  that  the  archscologist 
b  not  a  surveyor.  And  the  difficulty  exists  because  when  the  particular  object  is 
unearthed,  as  a  rule  there  is  no  surveyor  available  ;  that  is  the  main  difficulty  of 
absolutely  accurately  delineating  these  objects.  It  has  happened  that  we  have 
had  information  regarding  it,  and  one  has  been  able  to  send  a  surveyor  some  little 
distance  to  put  it  in  accurately  before  the  walls  or  whatever  it  is  has  been  closed 
in,  but  that  is  very  seldom  possible.  I  ought  to  eay  that  any  antiquary  who  has 
applied  to  us — and  I  think  Dr.  Haverfield  will  bear  that  out — for  maps  on  which 
he  can  record  his  information,  they  are  always  sent,  and  we  are  always  very  grateful 
to  any  archaeologist  of  undoubted  repute  who  will  be  kind  enough  to  let  us  have 
the  information  he  gets.  It  is  impossible,  in  the  short  time  that  our  men  are  in 
the  country,  for  anybody  to  make  a  thorough  study  of  the  objects  there,  and,  as 
Dr.  Haverfield  rightly  says,  the  local  authorities — well,  they  very  seldom  give  us 
much  useful  information,  but  our  difficulty  is  to  get  information  as  to  the  local 
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authorities  who  are  competent,  and  short  of  referring  to  some  central  body  in  the 
first  instance  who  can  depute  some  one  by  name  in  that  county,  it  is  almost  im- 
possible for  us  tp  arrive  at  that.  I  ought  to  say,  I  think,  that  Dr.  Haverfield  has 
been  very  fair  to  the  Ordnance  Survey  in  his  kind  remarks.  But  as  regards  these 
ditches  and  mounds,  I  do  not  know  exactly  how  his  difficulty  arises,  because  we 
have  no  difficulty  whatever  in  showing  cuttings  and  embankments  on  railways,  and 
I  thought  there  was  no  sort  of  doubt  about  these  pecks  used  on  mounds.  The 
broader  top  of  the  peck  represents  the  top  of  the  slope. 

Colonel  Johnston  :  I  should  like  to  add  one  thing  I  omitted  to  say  in  speak- 
ing— that  is,  in  the  case  of  Scotland  we  have  had  very  considerable  assistance 
of  the  kind  I  have  indicated  from  the  Society  of  Antiquaries.  In  one  or  two  cases 
where  we  have  been  in  difficulties,  we  have  referred  to  the  Antiquary  Society  of 
England,  and  they  have  given  us  the  assistance  we  wanted.  And  that  is  what  is 
wanted  all  over  the  country. 

Mr.  P.  L.  ScLATBB :  Might  I  say  there  are  so  many  local  societies  and  clubs 
now  which  devote  themselves  particularly  to  antiquarian  matters,  that  I  think 
there  should  be  no  difficulty  in  any  county  in  applying  to  the  Field  Club.  I  know 
half  a  dozen  at  least  who  would,  I  am  sure,  be  very  glad  to  give  information  upon 
any  subject  of  this  kind. 

Mr.  I.  Chalklet  Gould  :  Haviog  had  a  considerable  amount  of  experience  in 
examining  earthworks  throughout  England,  I  may  say  that  I  have  had  enormous 
assistance  from  the  Ordnance  Surveys.  In  my  archsBological  attempts  I  have 
gone  over  the  ground,  and  in  many  cases  I  have  tested  their  measurements 
and  found  them  absolutely  accurate.  My  great  difficulty  with  the  Ordnance 
Survey  has  been,  not  to  tell  which  is  the  top  of  a  rampart  and  which  is  the 
foot,  because  I  think  the  thickened  shading  at  the  top  is  sufficient  indication, 
but  the  difficulty  seems  to  be  that  the  Ordnance  Survey  often  leave  out  a  foss. 
This  camp  shows  a  rampart ;  I  see  from  Dr.  Haverfield's  plan  it  has  a  foss  round. 
I  think  the  Ordnance  surveyor  should  be  instructed  to  put  a  foss  in  if  there  is  one. 
With  regard  to  shading,  I  cannot  but  think  it  sufficient  if  they  had  instructions 
to  emphasize  the  top  stroke  of  the  peck.  There  is  another  method,  which  is  to 
make  every  alternate  one  shorter  than  the  other ;  but  I  cannot  help  thinking  that 
the  present  system  is  sufficient  if  it  is  done  properly.  Colonel  Johnston  has  made 
a  suggestion,  and  Colonel  Hellard  also,  showing  their  difficulty  in  getting  informa- 
tion. Well,  I  have  the  honour  to  act  at  the  present  time  as  hon.  secretary  of 
the  Earthworks  Committee,  and  we  are  in  close  touch  with  the  Society  of 
Antiquaries,  and  Dr.  Haverfield  is  a  member  of  our  committee,  and  I  don't  think 
we  should  have  any  difficulty  in  putting  the  Ordnance  Survey  in  touch  with  people 
who  are  competent  to  give  information.  People  are  really  making  a  study  more 
or  less  of  these  matters,  and  I  may  say  this  study  is  growing  more  and  more  in 
interest. 

Mr.  J.  L.  Mtbes  :  It  has  been  said  quite  justly  that  a  great  deal  of  misconcep- 
tion may  arise  from  making  use  of  local  and  superficial  authorities.  But  of  court e 
there  is  another  side  to  that ;  and  I  think  a  certain  amount  of  amateur  pressure  has 
been  put  upon  the  Ordnance  Survey  Department  to  include  just  such  information 
as  Mr.  Haverfield  would  have  us  avoid.  We  don't  want  to  use  the  Ordnance 
Survey  maps  for  recording  all  sorts  of  rubbish  of  that  kind,  if  it  can  be  avoided ; 
but  there  have  been  cases  in  which  a  map  has  preserved  indications  (in  the 
shape  of  place-names  due  to  folklore  and  popular  tradition)  of  sites  which  have 
otherwise  become  unrecognizable,  and  if  it  were  possible  to  restrict  the  actual 
delineation  on  maps  to  traces  of  such  objects  as  are  recognizable,  without 
sacrificing  an  occasional  hint  that  this  or  that  locality  is  worth  searching  for 


OP  THE  ANTIQUITIES  ON  THEM— DISCUSSION.  176 

other  relic8y  it  would  be  better.  At  the  same  time,  maps  are  full  of  instances  of 
that  sort  where  a  nickname  has  given  rise  to  inquiry  later,  and  has  had  profitable 
results. 

Dr.  Havebfield  :  I  do  not  think  I  have  very  much  to  say.  I  think  possibly 
some  advantage  might  be  gained  by  the  Ordnance  Survey  printing  and  publishing 
separately,  through,  say,  the  Society  of  Antiquaries  or  any  other  approved  society, 
some  of  the  archesological  material  they  have  collected  which  they  ha\e  used  for  the 
purposes  of  tbeir  own  maps.  I  think,  also,  that  the  better  plan  in  dealing  with 
the  archaeological  evidence  would  probably  be  to  have  some  sort  of  committee,  not 
necessarily  a  local  committee.  I  must  repeat  that  I  am  not  convinced  that  the 
local  authorities  are  by  any  means  the  best  people  to  apply  to  in  the  matter. 
Long  ago  an  archaeologist,  a  tolerably  bad  one,  but  still  a  man  of  repute  in  his  own 
day,  observed  of  a  local  authority  that  he  "  knows  nothing  outside  his  parish,  and  I 
know  nothing  inside.*'  That  almost  represents  the  difference  between  the  local  and 
the  expert  archa3ologlsts  in  England  and  in  Germany  and  most  other  places.  The 
man  who  is,  perhaps,  in  the  best  position  to  judge  has  not  always  the  local  know- 
ledge to  know  that  the  thing  exists  at  all.  But  the  lesson  to  be  drawn  from  that 
fact,  or  one  of  the  lessons,  is  that  the  opinion  of  the  local  man  must  not  be 
taken  as  final.  It  must  be  submitted  to  some  further  decision.  I  think,  further, 
that  some  such  committee  as  one  composed  of  representatives  of  the  Society  of 
Antiquaries,  might  be  found  to  be  far  more  useful  than  mere  application  to  the  local 
societies,  which,  with  all  due  deference  to  the  work  they  do,  contains  a  considerable 
proportion  of  visionaries.  I  should  like  to  see  improvement,  with  respect  to  mark- 
ing mounds  and  ditches.  If  anybody  would  look  at  the  Camp  on  that  map 
(Ordnance  Survey,  25-inch, Cumberland,  XL VI.  3 — exhibited  at  the  meeting),  and  at 
another  earthwork  called  the  Battery,  and  at  another  earthwork  called  the  Quarry, 
and  would  tell  me  how  he  is  quite  certain  that  the  Quarry  does  not  slope  up  that 
way  instead  of  down  that  way,  or  if  he  is  quite  certain  of  the  exact  character  of  the 
earthwork  which  constitutes  the  so-called  Battery,  whether  it  consists  of  a  mound 
and  ditch  or  a  mound  or  a  ditch,  I  should  feel  obliged.  Lastly,  I  do  recognize  the 
value  of  the  work  of  the  Ordnance  Department,  and  the  great  help  I  have  received 
in  many  cases  from  the  authorities  in  my  work,  and  I  have  brought  these  criticisms 
forward,  not  in  any  spirit  of  fault-finding  in  the  least^-that,  I  hope,  has  been  recog- 
nized— but  because  I  hope  it  may  lead  to  some  improvement  of  what  is  already 
very  good. 

The  Chairman  (Major  Darwin)  :  I  think  I  may,  in  the  name  of  everybody  here 
present,  give  a  hearty  vote  of  thanks  to  Mr.  Haverfield  for  introducing  this  most 
interesting  discussion.  What  struck  me  very  much  during  this  discussion  was 
that  we  have  two  parties,  the  archaeologists  and  the  Ordnance  Surveyors.  The 
archsBologists  seem  exceedingly  willing  to  give  help,  the  Ordnance  Survey  seem 
only  too  ready  to  accept  it,  and  the  only  difficulty,  apparently,  is  bringing  the  two 
parties  together.  There  is  one  difficulty,  I  imagine,  which  has  not  been  mentioned, 
and  that  is,  the  question  of  funds.  But  I  feel  sure  that  any  work  in  connection 
with  introducing  better  archseological  results  to  the  Ordnance  Survey  would,  to  a 
certain  extent,  be  an  expensive  business.  With  regard  to  the  work  the  Geo- 
graphical Society  can  do  in  these  cases,  we  sometimes  can  be  useful  as  a  kind  of 
go-between  to  the  two  parties,  and  if  we  can  be  of  any  use  in  that  way,  if  Colonel 
Hellard  on  the  one  hand,  and  the  archaeologists  on  the  other,  would  communicate 
with  us,  I  am  sure  we  shall  only  be  too  glad  to  do  anything  we  possibly  can.  I 
think  Mr.  Haverfield,  by  having  brought  this  subject  before  us,  and  written  a 
paper  which  will,  no  doubt,  appear  in  our  Journ(t7,hii8  done  the  best  thing  possible 

the  first  step  on  this  side  of  the  subject,  and  1  am  very  glad  to  hear  the  way  in 
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which  Colonel  Johnston  and  Colonel  Hellard  seem  ready  to  take  advantage  of  the 
help  the  archieologistB  are  ready  to  give.  We  are  very  much  ohliged  to  you,  Mr. 
Haverfield,  for  bringing  this  interesting  subject  before  us. 


SURVET  WORK  BT  THE  ALEXANDER-GOSLING  EXPEDITION: 

NORTHERN  NIGERIA,  1904-1905.* 

By  P.  A.  TALBOT.  B.A.,  F.R.a.S..  F.A.I. 

In  the  spring  of  1904  tliis  expedition  started  for  Lake  Chad.  A  fall 
acoount  of  the  work  done  oannot,  of  conrse,  be  published  until  the  return 
of  Lient.  Boyd  Alexander  and  Captain  G.  B.  Qosling.  It  may,  however, 
be  nsefal  to  give  a  short  desoription  of  the  geographical  work  already 
aooomplished,  to  explain  the  map  published  in  this  number  of  the 
Journal, 

When  the  expedition  arrived  at  Ibi,  on  the  river  Benue,  the  late 
Captain  Claud  Alexander  and  myself  left  the  others,  and  proceeded  to 
survey,  as  aocurately  as  possible,  the  country  between  the  Benue  and 
Lake  Chad,  a  great  part  of  which  was  then  entirely  unexplored.  Ibi 
was  connected  by  a  line  of  latitudes  and  azimuths  with  Munyi,  in 
southern  Bornu,  vid  Baucbi  and  Gombe.  From  Munyi  a  rigorous 
traverse  was  carried  across  the  plain  of  Bornu  to  Euka.  Two  bases 
were  measured  for  subsidiary  pieces  of  triangulation — one  near  the 
Murchison  range,  to  connect  with  the  inaccessible  Mount  Madong  and 
other  peaks,  and  a  second,  near  Bauchi,  to  fix  various  hills  in  the 
neighbourhood.  The  main  connection,  however,  consisted  in  the  line  of 
latitudes  and  azimuths.  For  this,  at  least  two  north  and  two  south 
stars  were  observed  at  each  station  for  latitude,  and  no  ray  depends  on 
less  than  three  distinct  observations  for  azimuth.  Between  points 
fixed  in  this  way  difierenoes  of  longitude  were  obtained  by  three 
chronometers.  For  the  traverse  in  Bornu,  the  distances  were  measured 
by  a  Chesterman's  300-feet  steel  tape,  the  angles  were  taken  by 
theodolite,  and  frequent  azimuths  observed.  The  route  on  Lake  Chad 
depends  on  sextant  observations  only. 

As  regards  heights,  Ibi  was  taken,  from  observations  of  two  boiling- 
point  thermometers  and  three  aneroids,  to  be  about  350  feet  above  sea- 
level.  From  this  place  heights  were  earned  by  theodolite  vertical 
angles  all  the  way,  with  the  exception  of  a  short  distance  at  the  end — 
Ewoiangia  to  Euka — where  difierences  were  obtained  by  two  boiling- 
point  thermometers  and  two  aneroids. 

Aneroid  readings  were  taken  every  day.  Maximum  and  minimum 
thermometers  were  also  read  daily,  until  they  were  broken  after  four 
months'  work. 

Observations  were  taken  at  various  places  to  determine  the  iragnetic 

♦  Map,  p.  224. 
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variation.  The  loDgitude  of  positions  on  the  map  is  adjusted  aooording 
to  the  result  of  an  oocultation  observed  at  Wase.  As  the  longitude  of 
Ibi  will  shortly  be  determined  by  the  telegraph,  and  that  of  Euka  was 
fixed  by  the  Anglo-French  and  Anglo-German  Boundary  Commissions, 
the  survey  can  easily  be  fitted  in  between  these  two  points.  As  regards 
orthography,  great  care  was  taken  to  get  the  correct  spelling  of  names, 
according  to  the  rules  of  the  Royal  Geographical  Society. 

Gary's  6-inch  micrometer  theodolite  and  Troughton  and  Simms' 
5-inch  micrometer  theodolite  were  used. 

The  chief  obstacle  encountered  was  the  great  difficulty  in  obtaining 
food  for  the  carriers,  owing  to  the  prevalence  of  a  severe  famine  in  a 
great  peurt  of  the  country.  With  a  few  exceptions  the  natives  were 
most  friendly  all  through.  Doubtless  our  popularity  with  them,  as 
well  as  with  the  carriers,  who  remained  with  us  all  through  the  work, 
was  chiefly  due  to  the  great  tact  and  firmness  displayed  by  the  late 
Captain  Claud  Alexander.  The  unsparing  way  in  which  he  worked  was 
probably  a  contributory  cause  to  the  fatal  illness  which  led  to  his  death 
at  Fort  Maifoni. 

Lieut.  Boyd  Alexander  helped  in  the  sketch  of  Lake  Chad,  and 
traversed  down  the  shore  of  the  lake  from  the  Yo  river  to  Kaddai ;  and 
Captain  Gosling  sent  in  a  sketch  of  the  part  of  Lake  Chad  south  of 
Kaddai,  with  other  information  about  the  Buduma.  With  the  exception 
of  thiia,  no  information  beyond  what  was  acquired  by  the  late  Captain 
Gland  Alexander  and  myself  has  been  incorporated  in  the  map,  though, 
of  course,  much  more  geographical  information  will  be  brought  back,  on 
their  return,  by  the  surviving  members  of  the  expedition. 


MR.   BARRETT  AND  MR.   ELLSWORTH  HUNTINGTON  IN 

CENTRAL  ASIA. 

The  following  letter  has  been  received  from  Mr.  Ellsworth  Hunt- 
ington, dated  **Keriya,  Chinese  Turkestan,  Gctober  9,  1905:" — 

**  The  three  months  bince  last  I  wrote  you  have  been  spent  in 
studying  some  of  the  river  systems  from  Khotan  eastward  for  100 
miles  to  Keriya.  Other  explorers  have  crossed  them  generally  on 
east-and-west  routes;  I  have  been  up  and  down  some  of  them  north 
and  south.  My  chief  aim  has  been  the  study  of  the  possible  e£fects 
of  climatic  changes,  glacial  and  historical,  on  the  surface  of  the  Earth 
and  on  life,  but  other  things  have  also  come  in  for  a  share  of  attention. 

**  The  resemblance  of  the  Tarim  basin  to  a  sea  becomes  increasingly 
striking  as  one  knows  the  region  better.  Indeed,  except  for  the 
accident  of  the  absence  of  water,  it  is  a  sea,  a  genuine  Mediterranean. 
On  every  side,  so  far  as  I  have  seen  or  read,  the  mountains  appear  to 
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haye  been  lifted  up  in  the  form  of  plateaus  rather  than  as  individual 
ranges.  To  the  west  the  uplift  took  the  form  of  a  huge  monocline ; 
to  the  east,  in  some  places  at  least,  such  as  Polu  south  of  Eeriya,  it 
became  a  sharp  fault.  And  here,  as  on  the  edges  of  other  sharply 
depressed  seas  like  the  Mediterranean  and  Caribbean,  there  are 
evidences  of  volcanic  activity  in  times  no  farther  distant  than  the 
early  part  of  the  glacial  epoch. 

''Except  for  the  action  of  the  wind  in  depositing  loess  upon  the 
southern  mountains,  deposition  within  the  basin  resembles  that  in  a 
sea  almost  as  much  as  the  form  resembles  that  of  a  sea.  The  result 
is  that  perhaps  the  most  marked  physiographic  characteristic  of  the 
Tarim  basin  is  its  division  into  concentric  belts  resembling  those  on 
the  shore  of  the  ocean.  To  carry  the  analogy  farther,  the  waves  of 
sand,  reddish  in  the  central  parts  of  the  desert,  whiter  or  grayer 
toward  the  edges,  resemble  those  of  a  sea,  as  every  one  knows.  The 
resemblance  is  increased  when  the  thick  dust  haze  utterly  destroys 
all  sense  of  perspective  or  distance,  and,'  on  a  cool  fall  morning,  for 
example,  not  only  looks,  but  feels  like  a  fog  at  sea.  On  the  edge  of 
the  lifeless  expanse  of  waves,  tamarisk  mounds  10  to  30  feet  high,  like 
great  boulders  capped  with  seaweed,  are  being  overwhelmed  by  a  tide 
of  rising  sand  which  appears  to  be  blown  in  from  the  desert  in  response 
to  a  gradual  drying  up  of  the  rivers.  Further  toward  the  mountains 
the  jungle  of  tamarisk  and  poplars,  and  the  reedy  expanses  of  the 
oasis  belt  lie  like  green  tide-flats  between  the  main  ocean  and  a 
broken  strip  of  sand  lagoons.  Still  farther  from  the  main  sand  desert 
the  lifeless  gravel  belt,  like  a  huge  shingle  beach  from  5  to  20  miles 
wide,  completes  the  analogy. 

"Evidences  of  the  increasing  desiccation  of  Central  Asia  during 
historical  times  seem  to  be  widespread.  For  the  last  six  weeks  I  have 
been  studying  the  ruins  of  the  Dandan-Uilik  region  and  the  river- 
system  which  appears  once  to  have  supplied  them  with  water.  The 
extent  and  number  of  the  ruins  is  considerably  greater  than  we  were 
previously  aware  of,  from  Dr.  Stein's  excellent  description.  I  found 
three  new  sites,  and  discovered  that  even  Eawak,  the  most  eminent  of 
the  old  towns  and  the  one  farthest  out  in  the  desert,  was  the  centre 
of  a  considerable  agricultural  population.  At  present  four  streams 
from  the  mountains  support  a  line  of  villages  on  the  southern  edge  of 
the  desert.  Farther  northward  in  the  scrubby  jungle,  along  each  of 
the  lines  where  the  streams  would  flow  if  they  were  large  enough, 
lie  the  sites  of  one  or  two  ancient  villages.  Still  farther  away,  in  the 
sand  where  the  four  streams  would  meet  and  become  one  river  if 
the  water-supply  were  yet  more  increased,  there  are  two  even  older 
sites,  each  surrounded  by  a  considerable  area  once  under  cultivation. 
If  we  take  the  line  of  the  Dumuka  stream,  Stein's  Domoko,  we 
have,  along  the  line  which  a  single  stream  would  follow  if  it  were 
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large  enough,  a  modem  village,  and  four,  possibly  five,  sites  of  former 
viUages.  The  deserted  villages,  according  to  Dr.  Stein,  were  aban- 
doned approximately  in  1840  a.d.,  1300  a.d.,  800  a.d.,  300  a.d.  (?),  the 
sites  being  successively  older  as  one  goes  farther  into  the  desert.  The 
1840  village  was  abandoned  because,  after  a  number  of  years  of 
increasing  drought,  no  water  reached  the  village  for  seven  years 
daring  the  winter,  and  the  supply  in  summer  was  so  scanty  as  to 
cause  Buffering.  Wells  had  to  be  dug,  and  field  after  field  abandoned. 
Finally  the  whole  village  moved  at  one  time  to  tho  sandier  soil  farther 
npatream,  where  the  water  had  had  less  opportunity  to  become  lost 
in  the  ground.  A  well-known  tradition  assigns  the  same  cause  to  the 
abandonment  of  the  more  remote  village  of  1300  a.d.,  or  whatever 
the  date  may  be.  Historical  records  prove  that  this  village  was  con- 
quered and  sacked  at  the  time  of  the  Mohammedan  invasion,  but  was 
not  abandoned  in  spite  of  the  calamity,  although  the  inhabitants  of 
some  of  the  ubigbbouring  villages  fled  northward.  There  is  strong 
reason  for  believing  the  traditioii  to  bo  founded  on  fact.  The  800  a.d. 
and  300  a.d.  villages  do  not  appear  to  have  been  abandoned  because 
of  wars  or  calamities,  as  appears  from  the  care  with  which  almost 
everything  of  any  intrinsic  value  was  removed.  It  is  not  improbable 
that  they  too  may  have  been  abandoned  because  of  increasing  desicca- 
tion. The  large  areas  of  dead  jungle  and  scrub  here  and  elsewhere 
support  this  hypothesis,  for  oven  if  the  towns  were  abandoned  by 
reason  of  wars  or  calamities,  their  previous  water-supply  would  be 
disseminated  somewhere  in  the  region,  and  would  support  the  ordinary 
vegetation  of  the  desert  border.  The  frequent  presence  of  dead  jungle 
in  places  where  human  agency  appears  to  have  played  no  part  either 
in  bringing  or  diverting  the  water-supply,  is  even  more  significant. 
The  facts  which  have  just  been  outlined,  and  others  like  them,  are  not 
yet  sufiicient  to  prove  the  gradual  desiccation  of  Central  Asia  during 
historical  times,  but  they  at  least  add  a  keen  intere8t  to  the  further 
study  of  the  question  which  I  mean  to  carry  on  further  east. 

*•  Mr.  Barrett  and  I  have  now  finished  our  work  together,  and  are 
conducting  separate  expeditions.  He  expects  to  remain  on  the  southern 
border  of  tho  Tarim  basin  for  some  time  longer ;  I  ex|)ect  to  spend  the 
winter  in  the  Lob  Nor  region,  and  to  reach  Turfan  in  the  spring." 
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With  the  opening  of  the  Trans  Pacific  cable  in  1903,  it  l)ecauie  possible, 
for  the  first  time,  to  obtain  the  telegraphic  difference  of  longitude 
between  San  Francisco  and  Manila  by  way  of  Honolulu  and  the  islands 
of  Midway  and  Guam,  and  thus  complete  the  circuit  of  the  Earth.  In 
anticipation  of  the  opportunity  thus  afforded,  the  United  States  Coast 
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and  Geodetic  Survey  lost  no  time  in  making  preparations  for  this 
important  work,  and  by  December,  1903,  the  matter  was  taken  in  hand 
in  earnest,  Mr.  Edwin  Smith  of  this  survey  being  entrusted  with  the 
arrangements.' 

First  of  all,  the  instruments  and  apparatus  for  automatically  record- 
ing the  signals  had  to  be  carefully  considered.  A  method  had  been 
successfully  employed  by  the  Canadian  and  English  observers  in  deter- 
mining the  di£ference  of  longitude  between  Greenwich  and  Montreal 
in  1892,  and,  Mr.  Smith  having  obtained  particulars  of  this,  similar 
recording  apparatus  was  constructed  at  the  Coast  and  Geodetic  Survey 
Office,  and  was  found  to  be  entirely  satisfactory  throughout  the 
operations. 

Mr.  G.  C.  Ward,  vice-president  and  general  manager  of  the  Com- 
mercial Pacific  Cable  Company,  entered  heartily  into  the  project, 
granting  free  use  of  the  cable,  and  issuing  instructions  to  the  super- 
intendents at  the  various  stations  in  the  Pacific  to  render  all  the 
assistance  in  their  power. 

Mr.  Smith  had  as  his  colleague  in  this  undertaking  Mr.  Fremont 
Morse,  also  of  the  United  States  Coast  and  Geodetic  Survey,  and  every- 
thing being  ready,  the  first  section  of  the  work,  that  between  San 
Francisco  and  Honolulu,  was  completed  without  much  difficulty. 
Observations  were  taken  and  signals  exchanged  first  in  April  and  then 
in  June,  the  interval  between  the  dates  being  due  to  the  time  necessary 
for  the  exchange  of  observers. 

As  there  seemed  a  possibility  of  getting  signals  through  direct 
between  Honolulu  and  Guam  without  using  the  intermediate  station  at 
Midway  island,  it  was  considered  worth  while  to  make  the  attempt, 
especially  as  the  latter  is  not  easily  accessible ;  and  with  this  object, 
Mr.  Smith  started  from  Honolulu,  and  arrived  at  Guam  on  July  14. 
Here,  however,  many  difficulties  were  met  with,  and  it  became  evident 
that  no  satisfactory  signals  between  Honolulu  and  Guam,  with  the 
cables  joined  at  Midway,  could  be  obtained,  except,  possibly,  by  the 
use  of  a  voltage  so  great  that  the  cables  would  be  endangered,  and 
reluctantly  the  idea  of  leaving  out  Midway  island  station  had  to  be 
abandoned. 

The  next  section  to  be  undertaken  was  that  between  Guam  and 
Manila,  and,  Mr.  Morse  having  proceeded  to  the  latter  place,  the 
difierence  of  longitude  was  determined  between  Septemljer  8  and  16. 
Owing  to  difficulties  of  transport  between  these  two  places,  an  exchange 
of  observers  was  found  to  be  impossible. 

There  still  remained  the  sections  between  Guam  and  Midway  and 
Midway  and  Honolulu  to  l)e  connected  to  complete  the  work,  and  after 
many  delays,  owing  to  transport  difficulties  and  bad  weather,  Mr. 
Morse  reached  Midway  early  in  November,  and  the  longitude  determi- 
nations between  Midway  and  Guam  were  made  during  the  latter  part  of 
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that  month  and  tho  early  part  of  December.  Subsequently,  Mr.  Smith 
haying  returned  to  Honolnlu,  the  last  section,  l)etween  Midway  and 
Honolulu,  was  completed  during  February  and  March,  1904. 

In  his  account  of  these  operations,*  Mr.  Smith  gives  most  interesting 
particulars  and  details,  from  which  it  is  clear  that  every  efifort  was 
made  to  render  the  results  as  accurate  and  complete  as  possible,  special 
attention  being  paid  to  personal  equation  and  other  refinements.  The 
foUowing  is  a  table  of  the  final  results  in  longitude,  together  with  the 
probable  error : — 

h.  m.      Bee.  sec. 

Honolnlu  transit,  west  of  GroonwiHi     10  31  27-732±  0  05(> 

Midway  tmnsit,  west  of  Greenwich        1149  30-952  +  0  057 

Guam  transit,  east  of  Greenwich  9  38  35100  ±  0-058 

Manila  transit,  east  of  (Greenwich  8    3  52202  ±  0-059 

Manila  cathedral  dome,  east  of  Greenwich      8    3  52-420  ±  0*059 

These  results  depend  upon  the  loogitude  of  the  transit  at  San 
Francisco  (1903)  being  &"  9'"  48'"809,  with  a  probable  error  of  ±  0*-055, 
which  is  the  result  of  previous  trans-continental  triangulation  and 
telegraphic  connection  with  Greenwich. 

The  actual  differences  of  longitude  between  tho  Pacific  stations  were 
found  to  be  as  follows :  - 

b.  m.      flcc.  sec. 

Honolulu  tmnsit,  west  of  San  Francisco  transit  ...      2  21  38923 ±  0008 

Midway  transit,  wost  of  Honolulu  transit         118    3-220  +  0015 

Guam  transit,  west  of  Midway  transit 2  31  53-582  +  0010 

Manila  transit,  west  of  Guam  transit 1  34  43204  ±  0-010 

At  the  end  of  his  report  Mr.  Smith  gives  an  interesting  account  of 
the  previous  determinations  of  longitude  through  Europe  and  Asia  to 
Manila,  and  it  is  instructive  to  compare  the  results  of  these  earlier 
determinations  with  that  now  obtained  quite  independently  by  the 
western  route  and  the  new  Pacific  cable.  The  longitude  of  Manila 
cathedral  dome  had  been  telegraphically  obtainedpreviously  by  two  dif- 
ferent lines—  via  Ifussia  and  Siberia  to  Vladivostok,  and  by  the  southern 
line  through  Persia  and  India.  The  first  gives  S''  3'"  52^097  ±  0'-157, 
and  by  the  second,  8*'  3'"  r)2'*-238  ±  (VOOl.  The  longitude  accepted  by 
the  United  States  Navy  previous  to  the  recent  determination,  depending 
on  Madras  he\n<r  5^  20'"  5ir-42,  was  8*'  3"'  52^-42  E.,  which  differs  only 
by  O'-OOe  from  the  result  recently  obtained  by  the  Pacific  route.  This 
must  be  considered  a  most  remarkable  agreement. 

In  addition  to  a  great  deal  of  tabular  matter  and  descriptive  text, 
Mr.  Smith,  in  his  report,  gives  full -page  plates  of  tho  observatories 
erected  at  the  different  stations,  as  well  as  of  the  instruments  and 
automatic  recording  apparatus  used.  There  is  also  a  sketch-chart 
showing  the  position  of  the  stations. 


♦  Appendix  No.  4  to  U.S.  Coast  and  GtMnletic  Survey  Report  for  1901. 
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CLIMATIC  FEATURES  OF  THE  PLEISTOCENE  ICE  AGE.* 

By  Prof.  ALBRiSCHT  FENOK. 

Until  now,  the  climate  of  the  Pleistocene  Ice  Age  has  been  studied  mostly  from  a 
very  theoretic  point  of  view.  There  have  been  discussions  as  to  how  astronomical 
changes  would  influence  terrestrial  climate ;  how  far  changes  of  the  position  and 
inclination  of  the  Earth's  axis,  how  far  changes  in  the  eccentricity  of  the  Earth's 
orbit,  would  Influence  the  distribution  of  warmth  on  the  Earth's  surface.  Investiga- 
tions have  been  made  as  to  what  climatic  changes  must  be  produced  by  changes  in 
the  actual  distribution  of  water  and  land,  of  the  present  winds,  t(  the  heights  of 
the  land,  of  the  composition  of  the  air,  and  so  on,  but  it  cannot  be  said  that  any 
one  of  these  theories  is  sufiBcient  to  account  for  the  real  climatic  conditions  of  the 
Pleistocene  Ice  Age.  In  order  to  arrive  at  a  solution  of  this  important  problem, 
another  method  can  also  be  adopted :  we  can  try  to  draw  conclusions  as  to  the 
climate  of  the  Ice  Age  on  the  base  of  observations ;  we  can  try  to  recognize  the 
bearing  of  geological  facts  on  climatic  conditions.  Physio-geographical  research 
promises,  therefore,  some  elucidation  on  the  problem,  and  already  allows  us  to 
arrive  at  certain  conclusions. 

The  development  of  the  glaciers  of  the  Great  Ice  Age  affords  no  direct  means  to 
nnderstand  the  climatic  conditions  of  this  period,  for  glaciers  depend  not  only  on 
climatic  conditions,  but  also  on  orographic  forms.  We  find  very  small  glaciers 
sometimes  in  high  latitudes,  where  the  country  is  not  mountainous ;  on  the  other 
side,  a  very  considerable  development  of  glaciers  in  lower  latitudes — for  example, 
in  the  Himalayas — is  due  to  the  existence  of  a  mountain  chain.  The  climatic 
conditions  of  the  development  of  glaciers  can  be  best  recognized  by  the  elevation 
of  the  snow*liDe  above  the  Eea,  and  in  late  years  one  prominent  task  of  glacial 
geology  on  the  continent  has  been  to  determine  the  elevation  of  the  snow-line 
during  the  glacial  period.  There  are  many  ways  of  determining  this ;  the  glaciers 
themselves  afford  them — they  begin  in  the  nive  region,  and  terminate  below  it. 
The  mountains,  which  feed  glaciers,  rise  above  the  snow-line,  and  the  tongues  of 
the  glaciers  end  below  it.  The  snow-line  lies  always  between  the  two  ends  of  a 
glacier:  it  lies  above  the  region  of  morainic  accumulation,  for  this  is  going  on 
only  where  glaciers  are  melting  away — that  is,  along  its  tongues ;  it  lies  above 
those  summits  which  have  had  no  glaciers.  By  paying  attention  to  all  this,  it 
becomes  possible  to  determine  the  elevation  of  the  glacial  snow-line  in  pretty 
narrow  limits — to,  say,  less  than  300  feet. 

In  Central  Europe  most  of  the  mountain  groups  had  glaciers  during  the  Ice 
Age ;  the  glacial  snow-line,  therefore,  was  depressed  to  an  elevation  of  3000  feet  and 
less.  In  the  west  it  lay  lower  than  in  the  east ;  the  mountains  of  Wales  produced 
a  considerable  glaciation  in  the  same  latitude  in  which  the  Ural  mountains  were 
not  glaciated  at  all.  The  snow-line  of  the  glacial  period  descended  towards  the 
ocean,  and  ascended  towards  the  centre  of  the  continent,  as  is  the  case  with  the 
present  snow-line.  This  points  to  the  fact  that  during  the  Great  Ice  Age  Central 
Europe  was  in  the  neighbourhood  of  the  Fea.  In  the  Alps  the  glacial  snow-line 
was  more  elevated  in  the  central  parts  than  in  the  peripheric  regions ;  it  arched 
over  the  mountaiDS.  The  same  happens  at  present,  and  there  is  a  marked  paral- 
lelism between  the  actual  and  the  glacial  snow-line,  the  latter  lying  from  J3600 
to  3900  feet  below   the   former.      In  Southern   Europe  there   are  conspicaoua 
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irregularities  in  the  elevations  of  the  glacial  snow-Hoe.  On  the  west  coasts  of  the 
three  southern  peninsulas  it  lies  very  low,  in  some  places  at  an  elevation  of  only 
4000  feet,  while  it  rises  very  much  towards  the  centres  of  the  peninsulas,  where 
it  is  met  with  in  elevations  of  above  6000  feet. 

This  arrangement  of  the  glacial  snow-line  reveals  to  us  some  of  the  climato- 
logical  circumstances  of  the  glacial  epoch.  There  is  always  a  considerable  de- 
pression of  the  snow-line  in  mountainous  regions  which  stretch  across  the  direction 
of  the  prevailing  winds.  The  very  remarkable  depression  of  the  glacial  snow-line 
along  the  western  flanks  of  the  southern  peninsulas  of  Europe  therefore  indicates 
prevailing  westerly  winds  in  the  northern  part  of  the  Mediterranean  sea  during 
the  Great  Ice  Age,  in  the  same  way  as  the  depression  of  the  actual  snow-lino  on 
the  coasts  of  Patagonia,  New  Zealand,  and  Alaska  depends  on  the  westerly  winds 
there.  After  all,  probably  these  westerly  winds  did  not  extend  so  far  north  as  to 
reach  the  rim  of  the  large  ice-cap  which  covered  Northern  Europe ;  this  ice-cap 
must  have  been  accompanied  by  a  barometric  maximum,  which  caused  easterly 
winds  along  the  southern  frontier  of  the  ice.  Thus  we  have  to  assume  in  the 
middle  parts  of  Central  Europe  eastern  winds,  and  during  the  Ice  Age  the 
arrangement  of  the  winds  in  Central  and  Southern  Europe  must  have  been  nearly 
the  same  as  that  found  by  the  different  Antarctic  expeditions  at  the  border  region 
of  the  actual  Antarctic  ice-cap.  There  are  also  some  indications  that  the  realm  of 
the  easterly  winds  was  subject  to  seasonal  changes. 

South  of  the  Alps  we  6nd  only  indications  of  prevailing  westerly  winds ;  north  of 
these  mountains,  however,  there  are  traces  of  westerly  winds  as  well  as  of  easterly 
ones.  Many  of  the  minor  features  in  the  old  glaciation  of  the  eastern  Alps  are  con- 
ristent  with  westerly  winds,  which  caused  heavy  accumulations  of  snow  on  the  west 
sides  of  the  mountains,  whilst  smaller  glaciers  came  into  existence  on  the  eastern 
slopes,  which  seem,  therefore,  to  have  been  sheltered.  On  the  other  hand,  we  find 
on  the  north  foot  of  the  Alps  a  deposit  which  is  nearly  totally  absent  from  the 
basin  of  the  Mediterranean,  and  which  is  evidently  deposited  by  easterly  winds — 
that  is,  the  loess. 

There  have  been  many  discussions  on  the  origin  and  the  age  of  the  European 
loess,  and  since  it  has  not  been  sufliciently  studied  as  a  whole  until  now,  there  are 
still  at  present  many  diversities  of  opinion  about  it.  Originally,  it  has  been  tiken 
as  a  deposit  of  the  highly  swollen  rivers  of  the  Ice  Age,  but  it  can  easily  be  shown 
that  it  reaches  far  above  the  highest  waters  of  the  Pleistocene  epoch.  Then 
Baron  von  Richthofen  advanced  his  ingenious  hypothesis  on  the  origin  of  the 
loess  as  a  continental  deposit  of  a  dry  climate;  but  the  whole  arrangement  of  the 
European  Icess  is  not  consistent  with  its  deposition  in  interior  basins.  Many 
facts,  however,  make  it  sure  that  the  loess  is  an  eeolian  deposit,  and  that  it  is  the 
river  mud  of  the  Pleistocene  epoch  blo\»n  oil'  and  redeposited  by  winds.  There  is 
always  a  certain  relation  between  the  accumulation  of  Pleistocene  river  gravels 
and  river  sands  and  the  loess,  and  along  the  Austrian  Danube  the  loess  lies 
west  of  the  former,  being  blown  by  easterly  winds  to  its  actual  iwsition.  Thus, 
near  Vienna  we  have  the  sandy  plain  of  the  March  fold  along  the  Danube,  and 
west  of  it  the  slopes  of  the  Bohemian  peneplain  are  covered  up  to  a  considerable 
height  by  loess,  which  originates  in  the  sand-dunes  of  the  Marchfeld. 

There  has  never  been  the  least  doubt  about  the  Quarternary  age  of  the  loess, 
and  as  long  as  there  were  only  known  traces  of  one  glaciation,  it  was  thought  that 
the  loess  would  be  a  deposit  uf  this  age.  But  when  the  traces  of  different  glacia- 
tions  in  the  Alps  and  in  Northern  (lermany  were  discovered,  doubts  arose  about 
the  contemporanity  of  the  loess  and  the  glaciations,  for  the  stratigraphicarpoaition 
of  the  loess  is  an  interglacial  one.     It  extends  above  the  moraines  of  the  older 
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glaclations,  but  does  not  enter  the  r^ion  of  the  last  glaciations  except  at  some 
places,  where  an  evidently  yoanger  loess  has  been  found.  At  a  few  places  loess  Is 
met  with  between  the  moraines  of  two  successive  glaciations.  But  it  must  be 
borne  in  mind  that  the  loess  does  not  form  a  unit  deposit.  In  larger  sections  of  the 
loess  districts  along  the  Danube  we  observe  that  there  are  different  layers  of  true 
sandy  loess  separated  by  decomposed  surfaces  of  decalcified  loess.  The  highest 
layer  of  undecomposed  loess  never  extends  to  the  morainic  districts  of  the  Alps, 
and  its  stratigraphical  position  as  to  the  glaciation  cannot  be  settled.  Its  palaoon to- 
logical  and  prehistoric  remains,  however,  point  to  a  glacial  age ;  its  fauna  is  the 
same  as  that  of  some  later  glacial  deposits,  and  the  palaoolithical  implements  in  it 
have  close  resemblance  with  those  of  the  Magdalenian  Age,  which  is  poet-glacial  in 
comparison  with  the  maximum  of  the  last  glaciation.  This  youngest  loess  along 
the  Austrian  Danube  is  possibly  contemporaneous  with  the  maximum  of  the  last 
glaciation  of  the  Alps,  and  it  may  be  regarded  as  the  mud  of  the  glacial  rivers, 
carried  on  by  eastern  winds  to  the  neighbouring  western  heights  and  deposited 
there.  Further  investigations  must  show  how  far  this  way  of  reasoning  can 
be  extended  over  other  loess  deposits.  It  may  be  mentioned  only  that  the 
European  loess,  taken  as  a  whole,  appears  as  a  border  formation  of  the  great 
northern  glaciation ;  it  follows  its  southern  rim  from  Southern  Russia  to  the  Straits 
of  Dover,  and  extends  southward  oDly  into  the  basins  of  the  Danube,  the  middle 
Rhine,  and  the  upper  Rhone,  which  were  invaded  to  a  certain  extent  by  Alpine 
glaciers.  Its  occurrence  close  to  those  Alpine  glaciers,  which  reveal  the  influence  of 
westerly  winds,  may  be  due  to  seasonal  ehanges  of  the  winds.  During  the  summer 
the  westerly  winds  may  have  had  a  wider  realm  than  during  the  winter,  as  is  now 
the  case  in  the  Antarctic  Regions,  wh?re  the  east  winds  are  the  strongest  in  winter, 
when  the  atmospheric  pressure  is  highest  on  the  ice-cap. 

The  situation  of  the  glacial  snow-line  helps  us  also  to  conceive  the  general 
character  of  the  European  vegetation  during  the  Ice  Age.  There  is  alteays  a  certain 
vertical  distance  between  the  tree-line  and  the  snow-line  on  the  Earth,  and  we  must 
assume  such  a  distance  also  for  the  glacial  periods,  for  above  the  snow-line  the 
duration  of  the  snow-covering  of  the  country  being  the  whole  year,  there  must  be 
below  it  a  zone  in  which  the  snow-covering  lasts  too  long  for  the  development  of 
trees.  We  can  expect  them  only  at  a  certain  height  below  the  snow-line.  At 
present  this  height  is  least  at  those  shores  where  the  snow-limit  is  very  much 
depressed,  and  is  reduced  at  Alaska  and  at  Patagonia  to  1500  feet,  while  in  the  Alps 
it  is  2500  feet,  and  in  Central  Asia  4500  feet.  It  can  be  observed  that  the  distance 
between  snow-limit  and  tree-limit  is  less  in  moist  oceanic  than  in  dry  continental 
climates.  Its  amount,  therefore,  during  the  glacial  period  may  help  us  to  recognize 
if  the  latter  was  more  a  period  of  increased  moisture  or  of  altered  temperature. 

Palseontological  researches,  carried  on  especially  by  Mr.  Nathorst,  have  shown 
that  during  the  Ice  Age  an  Arctic- Alpine  flora  was  spread  over  Central  Europe,  and 
researches  in  plant-geography  require  that  once  the  Arctic  and  Alpine  floras  were 
united  on  the  soil  of  Central  Europe.  Therefore  wc  have  full  certainty  that  during 
the  Ice  Age  this  country  lay  above  the  tree-lino,  the  distance  of  which  from  the 
snow-line  cannot  have  been  less  than  it  is  now — that  is,  2500  feet,  in  round  figures. 
From  this  we  conclude  that  the  Ice  Age  in  Europe  did  not  develop  under  an  ocemic 
climate  with  a  considerable  augmentation  of  precipitation,  but  that  it  was  due  to  a 
change  of  temperature. 

This  conclusion  is  in  harmony  with  another  one,  at  which  we  arrive  when  we 
study  the  very  roots  of  our  Alpine  glaciers.  There  are  two  ways  which  accDunt  for 
the  increase  of  a  glacier :  either  an  increase  of  precipitation — then  it  becomes  at  first 
thicker  above  the  snow-line ;  or  a  decrease  of  temperature — then  it  thickens  at  first 
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below  the  snow-Hnc,  the  latter  being  depressed  in  both  cases.  If  we  compare  the 
height  reached  by  the  Alpine  glaciation  near  to  its  centre  with  the  height  reached 
by  the  actual  glaciation,  we  shall  find  that  the  surface  of  the  old  glaciers  did  not 
reach  above  that  of  those  of  the  actual  glaciers  in  their  neve  region.  Therefore,  if 
the  glaciation  of  the  Ice  Age  should  bo  derived  from  the  actual  one,  the  latter  must 
get  thicker  below  their  snow-line ;  that  is,  the  glaciation  of  the  Ice  Age  will  be 
arrived  at  if  a  decrease  of  temperature  takes  place. 

Such  a  decrease  of  temperature  need  not  bo  a  very  great  one,  for  we  see  that 
under  actual  conditions  little  changes  in  the  amount  and  distribution  of  tempera- 
ture are  quite  sufficient  to  produce  a  rather  great  change  in  the  situation  of  the 
snow-line.  As  we  have  already  remarked,  the  present  one  arches  over  the  Alps. 
In  the  northern  parts  of  this  mountain  chain  it  is  found  at  a  height  of  7200  feet ; 
in  the  interior  it  rises  to  t)0()0  foet  and  more,  and  we  find  hero  in  the  (Etztal 
mountains,  forests  of  tho  arve  {Pin  us  remhra)  at  heights  which  come  near  to  the 
snow-line  in  the  Bavarian  Alps. 

Thus  at  present  in  the  Alps  one-half  of  that  depression  of  the  snow-line  can  be 
seen  which  caused  the  glaciation  of  an  Ice  Age,  when  we  go  from  tho  interior 
chains  to  the  border  region,  and  the  climatic  changes  which  take  place  at  present  in 
the  Alps  at  a  level  of  7200  feet  are  sufficient  to  account  for  one-half  of  the  depres- 
sion of  the  glacial  snow-line.  These  changes  are  very  slight  as  to  temperature, 
the  range  of  the  latter  being  in  the  interior  of  the  mountains  more  continental,  at 
the  border  region  more  oceanic.  They  are  larger  as  to  precipitation,  the  amount  of 
which  is  less  in  the  interior  than  at  the  margin  region ;  but  a  comparative  study  of 
the  two  factors  shows  that  an  important  part  of  the  actual  depression  of  the  Alpine  I 
snow-line  is  due  to  a  sliizht  diminution  of  the  summer  temperature. 

Thus  we  are  entitled  to  assume  that  a  rather  slight  decrease  of  the  annual 
temperature — say  2°-3°  C. — if  it  is  connected  with  a  diminution  of  the  summer 
temperature,  will  cause  an  Ice  Age.  Such  a  decrease  of  its  side  will  cause  also 
changes  in  the  amount,  and  especially  in  the  distribution  of  precipitation,  and  the 
glaciations  themselvas  will  influence  the  climatic  conditions  by  producing  changes 
in  the  distribution  of  air-pressure,  as  we  have  already  seen,  and  by  causing  altera- 
tions in  the  isothermic  lines.  Thus  the  problem  of  the  climate  of  the  glacial 
period  is  a  very  intricate  one.  We  have  to  deal  with  initial  climatic  changes, 
which  produced  the  glaciations,  and  sequential  ones,  which  were  produced  by  the 
glaciations.  As  far  as  we  know,  the  initial  causes  have  been  efi'ective  over  the 
whole  globe,  for  we  find  in  all  mountain  chains,  which  have  a  sufficient  height,  a 
depression  of  the  snow-line;  the  sequential  changes,  however,  are  only  there  dis- 
played where  we  have  to  doil  with  very  large  glaciations,  such  as  came  into 
existence  on  both  sides  of  the  Atlintic,  in  Northern  Europe  and  in  North  America, 
where  the  whole  distribution  of  air-pressure  was  influenced. 

It  is  an  im])ortaot  field  of  future  investigation  to  determine  how  far  the  initial 
climatic  changes  have  influenced  the  distribution  and  air-pressure,  and  how  far  the 
latter  are  determined  by  sequential  change?.  Tho  favourite  working  grounds  of 
glacial  geology  do  not  afl'ord  good  evidence  in  this  direction,  since  the  large  ice 
masses  which  once  covered  Northern  PiUrope  and  North  America  have  caused  such 
strong  sequential  changes.  In  order  to  solve  the  problem  which  we  have  men- 
tioned, we  must  go  to  those  regions  which  during  the  Ice  Age  were  not  extensively 
glaciated.  I  believe  that  we  may  expect  some  results  in  this  direction  from 
further  exploration  in  South  Africa.  I  believe  that  we  may  find  there,  besides  the 
traces  of  the  Permian  Ice  Age,  also  those  of  the  Pleistocene  times,  corresponding  to 
the  great  glaciations  of  Northern  Europe  and  North  America.  The  depression 
of  the  glacial  snow-line  which  is  known  in  Europe  has  been  already  recogoizod  on 
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IW  Iti^  TolcAZioee  of  tropical  East  Africa,  in  the  south  island  of  Ne\¥  Zealand,  in 
iW  AivOfalian  Alps,  and  Tasmania.  We  shall  expect,  therefore,  to  discover  also 
li«(>M  of  it  in  South  Africa,  if  we  go  high  enough  into  the  elevated  regions,  as,  for 
«xample»  the  high  Drakensherg  in  the  frontier  region  of  Natal  and  Basutoland. 

There  seems  to  be  no  donbt  that  South  Africa  has  experienced  some  very 
important  changes,  which  seem  to  be  the  equivalents  of  glacial  times.  In  his 
very  remarkable  book  on  the  Kalahari,  Passarge  points  out  how  this  desert  region 
shows  many  traces  of  a  former  pluvial  period,  which  he  correlates  with  the  Pleisto- 
orne  glacial  period  of  the  northern  hemisphere,  and  besides  this,  that  very  able  and 
sharp  observer  finds  also  traces  of  former  desert  conditions  in  the  same  and  neigh- 
bouring regions.  Unfortunately,  there  are  only  a  few  fossils  in  that  Botletle  forma- 
tion which  afforded  proofs  of  repeated  desert  and  humid  conditions  to  Passarge, 
and  since  the  subjacent  layers  are  formed  by  very  old  rocks,  there  remains,  there- 
fore, a  vast  range  in  their  possible  age.  Passarge  tries  to  settle  this  by  a  com- 
parison of  the  events  which  have  taken  place  in  the  Kalahari  with  those  which  he 
assumes  to  have  taken  place  in  Egypt,  according  to  Blanckenhom^s  observations, 
and  he  arrives  at  the  conclusion  that  the  great  climatic  changes  of  the  Kalahari 
region  belonged  to  the  Tertiary  period.  This  conclusion  seems  not  to  be  perfectly 
strong.  It  is  not  consistent  with  the  fact  that  the  few  fossils  which  Passarge 
brought  home  from  the  Botlelle  formation  belong  to  actually  still  existing  species  of 
fresh-water  shells,  for  we  generally  observe  that  Tertiary  layers  contain  extinct 
species.  The  organic  remains  of  the  Botletle  formation  point  rather  to  the  Quar- 
ternary  age  of  the  deposit  than  to  the  Tertiary,  and,  at  all  events,  they  are  not 
unfavourable  to  a  comparison  of  the  climatic  changes  which  Passarge  proved  at  the 
Kalahari  with  those  which  are  proved  by  the  study  of  the  Pleistocene  deposits 
of  Europe  and  North  America.  There  can  be  no  doubt  that  b^th  continents  have 
had  not  only  one  glaciation,  but  that  there  has  been  a  succession  of  pluvial  and 
interglacial  epochs,  forming  altogether  one  great  Ice  Age;  and  it  seems  not  to 
be  improbable  that  the  dry  periods,  which  are  proved  by  Passarge  in  the  Kalahari, 
correspond  to  interglacial  periods,  while  his  limestone  formations,  which  point  to 
a  moister  climate,  are  equivalents  of  the  glacial  epochs  of  the  Great  Ice  Age  of  the 
northern  hemisphere. 

Passarge's  standpoint  is  different.  He  compares  only  his  last  pluvial  period 
with  the  great  Pleistocene  Ice  Age,  but  he  assumes  some  interpluvial  periods  in  it, 
which  might  be  compared  with  interglacial  epochs.  But  those  interpluvial  periods 
are  only  indicated  by  very  slight  evidence,  and  I  should  be  inclined  to  compare 
them  rather  with  the  iuterstadial  epochs,  which  interrupted  the  retreat  of  the  last 
Alpine  glaciation.  Perhaps  the  peculiar  form  of  the  Victoria  falls  of  the  Zambezi 
is  connected  with  those  minor  climatic  changes  which  have  happened  since  the  last 
glacial  period.  We  have  below  the  fall  a  series  of  broader  rents^  connected  by 
narrow  gorges.  Perhaps  the  latter  were  formed  in  times  when  the  Zambezi  had 
little  water,  while  the  broader  rents  would  correspond  to  times  when  the  river  was 
as  rich  in  water  as  at  present.* 

In  a  very  convincing  way,  Passarge  shows  us  that  since  the  last  fifty  years  the 
desiccation  of  the  Kalahari  has  made  considerable  progress  ;  how  some  lakes — ^as, 
for  example,  the  very  well-known  lake  Ngami — have  disappeared,  and  many  river- 


♦  After  the  visit  of  the  British  Association  at  the  Victoria  falls  of  the  Zambezi, 
I  had  the  opportunity  to  make  a  detailed  study  of  the  falls  tind  the  neighbouring 
regions.  I  convinced  myself  that  the  formation  of  the  chasms  below  the  falls  is  iu  no 
connection  with  climatic  changes,  but  only  due  to  the  intenml  strncture  of  the  basalt- 
sheet,  in  which  the  river  has  cut. 
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bedB  have  become  dry.  These  facts  have  their  counterparts  in  Europe.  Since 
fifty  years  all  our  Alpine  glaciers  are  retreating,  and  some  shorter  advances  which 
have  been  observed  now  and  then,  have  not  prevented  our  glaciers  from  being  now 
reduced  to  a  state  which  they  had  four  centuries  ago.  The  very  close  parallelism 
of  the  events  going  on  now  in  the  northern  and  the  southern  hemispheres  point  to 
a  common  origin,  and  this  seems  to  be,  that  by  a  very  slight  increase  of  tempera- 
ture, the  ablation  of  the  Alpine  glaciers  and  the  evaporation  in  the  interior  of  the 
continents  are  augmented,  and  that,  therefore,  here  rivers  and  lakes,  there  glaciers, 
partiaUy  or  totally  disappear. 

The  actual  coincidence  of  the  recession  of  the  glaciers  which  is  nearly  every- 
where observed,  and  the  desiccation  phenomena,  which  are  not  only  met  with 
in  South  Africa,  but  also  in  the  interior  of  Asia,  seems  to  indicate  that  inter- 
glacial  periods  in  the  temperate  regions  are  the  equivalents  of  the  reinforcements  of 
desert  conditions  in  the  interior  of  the  continents,  whilst  the  glacial  epochs  corre- 
spond to  the  pluvial  epochs,  whose  traces  are  so  ably  pointed  out  by  Passarge 
in  the  Kalahari,  and  by  others  in  the  Sahara  and  the  interior  of  Asia.  There  seems 
to  have  been  repeated  changes  of  all  the  climatic  regions  of  the  Earth  during  the 
Gh*eat  Ice  Age ;  glaciers  came  into  existence  where  now  there  are  rivers,  and  rivers 
have  been  at  work  where  now  deserts  exist,  and  vice  versa.  All  these  changes 
can  be  accounted  for  by  the  assumption  of  slight  variations  of  the  surface  tempera- 
ture, for  temperature  is  a  very  efficient  factor  in  the  ablation  of  the  glaciers  and 
the  evaporation  of  water  over  the  land-surface  of  the  Earth. 
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EUROPE. 

Ckntral  Europe. 

*  Historischo  Geographic  von  Mittel-Enrope.'    Von  Prof.  Konnid  Erotschmer. 

Miinchen  und  Berlin.     1004. 

This  volume  forms  the  Fourth  Part  of  a  *  Ilandbuch  der  Mittelalterlichen  und 
Neueren  Geschichte,*  edited  by  Professors  Below  of  Tiibingen  and  Meinecke  of 
Strassburg.  Opening  with  an  elaborate  survey  of  the  physical  geography  of 
Central  P^urope  (pp.  25-1. '>G),  the  present  study  next  gives  us  a  sketch  of  the 
political  and  social  geography  of  the  same  regions  in  Antiquity  (pp.  137-147, 
148-163).  This  ag;ain  is  followed  by  "  Politische  Goographie"  and  "  Kultur 
Geographie"  at  the  close  of  the  first  C/hristian  Millennium,  in  the  later  four- 
teenth century  (about  1375),  in  the  middle  of  the  sixteenth  and  seventeenth 
centuries  (1550  and  1650),  and  about  1770  (pp.  164-405,  408-628).  Under 
"Political  Geography  "  each  of  the  states  of  Central  Europe  is  separately  passed 
in  review:  thus,  under  the  survey  of  1375,  the  bishoprics  of  Worms  and  Speier, 
the  duchy  of  Bar,  the  "  Lesser  Territories  "  of  Lorraine,  and  every  tiniest  political 
entity  of  Old  Germany  is  dealt  with  separately.  Under  "Kultur  Geographic** 
German  colonization,  the  conditions  of  the  towns,  forest  lands,  and  hill  regions, 
the  state  of  commerce  and  industry,  including  mining  and  metal  working,  and  the 
indications  afforded  by  place-names,  especially,  occupy  the  author's  attention.  A 
peculiarly  interesting  chapter  (No.  viii.,  pp.  406-437)  is  given  to  the  Ecclesiastical 
Organization  of  the  Mediseval  Period  in  Central  Europe.     To  every  chapter,  and  to 
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eaob  important  section  of  every  chapter,  a  bibliography  of  the  most  exhaustive 
character  is  assigned.  Both  in  the  conception  and  execution  of  his  treatise.  Prof. 
Kretfichmer  has  shown  the  hand  of  a  master,  and  no  serious  student  of  the 
history  and  geography  of  Germanic  Europe  can  afford  to  dispense  with  the  work, 
which  is  indeed  a  worthy  example  of  Teutonic  scholarship  and  thoroughness, 
equally  remarkable  for  thoughtfulness  of  method,  for  clearness  of  exposition,  for 
close  accuracy  of  statement,  and  for  suggestiveness  of  remark. 

C.  K.  D» 

Northern  Russia. 

*  Travels  of  a  Naturalist  in  Northern  Europe.  Norway,  1871;  Archangel,  1872; 
Petchora,  1875.*  By  J.  A.  Harvie-Brown.  Two  vols.  London :  J.  Fisher  Unwin, 
1905. 

These  two  volumes  are  filled  with  matter  of  considerable  interest  to  the 
naturalist,  and  more  especially  to  the  ardent  ornithologist,  but  there  is  not  so  much 
in  them  that  concerns  the  geographer.  Thirty  years  have  elapsed  between  the  pen- 
ning of  the  author's  journals  and  their  publication,  and  this  in  a  measure  deprives 
them  of  freshness  and  novelty.  During  that  lapse  of  time  other  naturalists  have 
visited  these  Arctic  realms  of  Russia  in  Europe  and  Siberia,  and  published  their 
later  experiences ;  none  of  them,  however,  have  surpassed  Mr.  Harvie-Brown  in 
thoroughly  honest  ornithological  work  and  faithful  record.  The  most  extended  of 
the  three  journeys  described,  and  the  most  interesting,  is  that  in  which  the  author, 
in  company  with  the  late  Mr.  Seebohm,  made  to  the  Pechora  river  in  1875.  The 
long  winter  route  from  Archangel  1o  Ust  Zylma,  on  the  Pechora,  the  breaking  up 
of  that  frozen  river,  the  advent  of  the  migratory  hosts  of  birds,  the  summer 
navigation  of  its  waters  to  the  delta,  and  its  outflow  into  the  Arctic  sea,  are  all 
described  with  painstaking  accuracy,  whilst  the  author's  careful  observations  on 
the  animal  life  met  with,  and  descriptions  of  scenery,  leave  nothing  to  be  desired. 

'  Epic  Songs  of  the  Peohora  Region.'    By  N.  Onchukoff.    (Memoirs  of  the  Russian 
G^graphical  Society :  "  Ethnography/'  vol.  xxx.     1904.) 

The  Pechora  region  is,  perhaps,  the  portion  of  European  Russia  which  is  the 
least  touched  by  modern  civilization.  In  their  religious  ideas  its  inhabitants 
stand  exactly  where  their  grandfathers  stood  in  the  seventeenth  century,  when 
they  split  off  from  the  official  Church  of  Moscow.  Even  in  their  dress  they  have 
retained,  to  a  certain  extent,  the  old  brocade  costumes  of  the  old  Boyars,  which 
one  sees  now  only  in  the  museums.  It  was,  therefore,  to  be  expected  that  the 
ethnographer  would  find  in  this  region  a  rich  crop  of  interesting  folklore,  as  also 
epical  songs.  This  is,  in  fact,  what  was  found  by  the  author.  Bards  who  recite 
epical  songs  are  still  pretty  numerous  in  the  villages.  They  are  kept  in  great 
respect  by  the  population  as  the  keepers  of  antiquity,  and  they  are  listened  to 
with  delight,  especially  during  the  long  autumn  and  winter  nights,  when  the  chief 
outdoor  work,  fishing,  has  to  be  given  up.  The  collection  of  M.  Onchukoff 
contains  some  songs  which  are  new,  and  some  interesting  new  readings  of  the 
chief  well-known  epic  ballads. 

ASIA. 

Tibet. 

•  The  Great  Plateau.'    By  Captain  C.  G.  Bawling.    London :  E.  Arnold.     1905. 

Price  15«.  net. 

This  book  gives  a  plain  well-written  account  of  two  journeys  in  Western  Tibet. 
The  first  was  made  in  the  summer  of  1903,  and  the  second  after  the  conclusion  of 
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the  Lhasa  Treaty  in  1904,  the  two  together  adding  very  materially  and  usefully  to 
our  knowledge  of  the  western  portion  of  the  great  Tibetan  plateau,  and  especially 
of  its  cartography.  Captain  Rawling  is  one  of  that  type  of  British  officers  who 
enjoy  nothing  so  much  as  putting  themselves  into  the  most  uncomfortable  positions, 
and  pushing  into  the  most  inhospitable  regions  on  the  Earth.  And  where  else 
could  a  more  desolate  and  uninviting  region  than  the  great  Tibetan  plateau  be 
found  ?  Captain  llawling's  book  speaks  eloquently  of  its  inhospitality ;  of  the 
dreary  desert  plains  and  barren  hilleides ;  of  the  scarcity  of  fodder,  which  caused 
the  death  of  eighteen  out  of  twenty-four  ponies  in  a  few  days ;  of  the  scarcity  of 
water,  which  necessitated  the  digging  of  temporary  wells ;  of  the  raging  winds  and 
piercing  cold — such  cold  that  even  in  August  there  were  18°  of  frost ;  and,  lastly, 
of  the  churlishness  of  the  Tibetan  authorities,  who  drove  away  the  travellers  from 
all  inhabited  places,  and  kept  them  in  the  most  dreary  districts  of  the  country. 

And  yet  Western  Tibet  evidently  has  Eome  luring  charms  in  it;  the  vast 
expanses  of  unbroken  plain,  the  mighty  snowy  ranges,  the  blue  sky, — all  these 
attract  the  traveller.  **  Tibet,'*  says  Captain  Kawling,  "  has  an  irresistible  fascina- 
tion for  the  man  who  has  once  travelled  in  the  country,  and  though  one  is  always 
delighted  to  leave  the  discomforts  and  hardships  inseparable  from  exploration,  and 
to  revel  in  the  delight  of  civilization  again,  yet  before  many  months  have  passed  the 
longing  to  see  it  once  more  returns  with  redoubled  force." 

On  his  first  journey  Captain  Rawling  was  accompanied  by  Captain  Hargreaves, 
and  he  had  with  him  the  sub-surveyor  of  the  Survey  of  India,  and  was  furnished 
with  a  theodolite  and  plane-table.  He  was  therefore  able  to  map  some  35,000 
square  miles  in  the  north-western  corner  of  Tibet,  between  Kudok  and  the  Kuen- 
lun  mountains,  and  connect  with  the  surveys  of  Deasy,  Sven  Hedin,  Bower,  and 
Wellby. 

In  bis  second  journey  he  was  accompanied  by  Major  Ryder,  r.e.,  Captain  Wood, 
fi.B.,  and  Lieut.  Bailey,  and  the  two  survey  officers  made  a  full  and  accurate  survey 
of  the  whole  route  from  Gyantse  and  Shigatse,  up  the  Braiuaputra  to  its  source, 
thence  to  the  Mansarowar  lake  and  Gartok,  and  back  tu  Simla  by  the  Shipki  pass. 

Such  expeditions  cannot  be  carried  out  unless  the  leaders  possess  tact  in  dealing 
with  the  strangers  they  find  themselves  amongst,  and  a  capacity  for  making  those 
Asiatics  whom  they  employ  work  loyally  with  them.  The  account  of  Captain 
Rawling\s  dealing  with  the  Tibetans  when  they  opposed  him  shows  that  he  possessed 
the  first  of  these  requisites ;  and  it  is  satisfactory  to  read  the  handsome  acknowledg- 
ment he  makes  of  the  services  rendered  by  his  followers,  and  of  their  doggedness  in 
overcoming  apparently  insuperable  obstacles. 

It  is  also  a  matter  of  congratulation  for  us  that  the  Tibetan  authorities  have 
now  completely  reversed  the  obstructive  attitude  they  assumed  to  Captain  Kawling 
in  1003.  In  1904  he  was  assisted  everywhere  by  Tibetan  officials,  and  in  1905  a 
British  Deputy  Commissioner  from  the  Uuited  Provinces  was  cordially  received  by 
Tibetans  at  Gartok. 

F.  E.  Y. 

AFRICA. 

Am'ssiNiA. 

*  The  Source  of  the  Blue  Nile*    By  Arthur  J.  Hayes,  l.k.a.,  Loudon  Medical  Officer, 
Quarantine  Ofiico,  Suez.     London :  Smith,  Elder  &  Co.     1005.     Price  lOa.  M.  net. 

This  book  gives  a  pleasant  and  instructive  account  of  a  medical  officer's  experience 
on  an  expedition  to  the  source  of  the  Blue  Nile  and  Lake  Tsana,  in  connection 
with  the  great  scheme  for  the  Nile  dam,  the  principal  objects  being  a  survey  and 
the  setting  up  of  marks,  whereby  the  rise  of  the  Blue  Nile  could  be  annually 
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gauged.  Starting  from  Khartum,  Dr.  Hayes  aud  two  companions,  with  the 
usual  complement  of  natives  and  transport,  proceeded  by  Gedaref  and  Gallabat 
to  the  shores  of  Lake  Tsana  (round  which  they  travelled),  returning  to  Berber  by 
Gallabat  and  along  the  river  Atbara. 

The  author  describes,  in  a  free  and  easy  style,  the  social  customs  and  religions 
of  Abyssinia,  besides  sketching  its  geography  in  a  very  complete  and  up-to-date 
manner;  while  the  somewhat  prosaic  details  of  travel  are  enlivened  by  some 
humorous  descriptions  of  the  interviews  with  the  various  chiefs  of  the  districts 
passed  through.  As  a  guide  to  sportsmen  the  book  would  prove  invaluable,  and 
some  very  useful  information  is  given  to  those  interested  in  transport.  Some  idea 
of  the  lonely  life  led  by  the  Government  officials  stationed  at  distant  outposts  may 
be  gathered  from  an  instance  given  by  Dr.  Hayes.  At  Gedaref  the  party  ate 
their  Christmas  dinner  with  Mr.  Fleming,  who  said,  *'  You  are  the  last  white  men 
I  shall  see  until  June  next  year.'* 

In  the  preface  the  author  looks  on  his  book  as  likely  to  be  useful  in  the  event  of 
a  political  crisis,  but  this  subject  is  not  treated  very  liberally.  Throughout  the 
book  mention  is  made  of  the  cotton-growing  capabilities  of  the  country,  and  a 
special  reference  is  made  to  it  in  the  preface.  Two  clearly  drawn  maps  at  the  end 
of  the  book  show  the  route  taken  by  the  expedition,  though,  being  borrowed  (with 
permission)  from  Sir  W.  Garstin^s  report,  they  do  not  correctly  show  the  recently 
arranged  frontier.  The  numerous  illustrations  give  a  good  idea  of  the  points  of 
interest  in  the  country,  while  a  somewhat  lengthy  description  of  the  religions  and 
customs  of  Abyssinia  is  given  at  the  close.  Many  humorous  references  are  made 
to  the  various  cases  which  came  before  Dr.  Hayes  for  treatment,  and  there  can  be 
no  doubt  that  diseases  of  the  eyes  and  leprosy  are  the  scourges  of  the  Sudan. 
Dr.  Poulton  has  added  an  appendix  dealing  with  the  entomology  of  Abyssinia, 
which  should  prove  very  useful  to  students  of  that  most  interesting  science,  and 
quotations  are  made  from  Mr.  Mansfield  Parkyns,  Sir  Samuel  Baker,  Dr.  Stecker, 
and  others. 

It  is  to  be  regretted  that  the  information  regarding  the  actual  work  of  the 
surveying  party  is  so  brief,  as  the  lack  of  it  lessens  the  permanent  value  of  the 
book  as  a  work  of  reference. 

A.  C.  I. 

PHYSICAL  AND  BIOLOGICAL  GEOGRAPHY. 

Peat. 

*  Die  Moore  der  Schwciz  mit  BeruckBichtigung  der  gesamten  Moorfrage.'  Von  Prof. 
Dr.  J.  Friih  u.  Prof.  Dr.  Schroter.  Bcitrago  zur  Geologic  der  Schwciz.  Geotech- 
nische  Serie  III.,  pp.  xviii.  +  750.    Map,  4  PlcUei,  and  lUustration$. 

The  Swiss  Geological  Commission  has  accustomed  us  to  the  production  of  im- 
portant memoirs,  but  probably  none  lias  equalled  this  volume  of  768  closely  printed 
quarto  pages,  in  the  exhaustiveness  with  which  it  treats  its  subject.  Not  even  in 
America  has  a  work  appeared  surpassing  this  production  of  the  Zurich  professors  of 
geography  and  botany  in  the  completeness  with  which  a  subject  is  treated,  not  only 
from  the  alpha  to  the  omega  of  its  own  alphabet,  but  through  a  largo  part  of  the 
corresponding  alphabets  of  allied  subjects,  and  it  is  probable  that,  without  the 
assbtance  of  the  Schnyder  van  Wartensee  foundation,  even  the  Geological  Com- 
mission of  Switzerland  would  have  been  unable  to  publish  this  work,  with  which 
the  only  fault  to  be  found  is  that  out  of  the  elaboration  of  detail  it  is  difficult  to 
detach  the  general  principles.  This  difficulty  is  lessened  by  the  arrangement  of  the 
work  in  a  series  of  chapters,  each  dealing  with  a  special  branch  of  the  subject,  and 
each  written  by  the  author  most  competent  to  deal  with  it, 
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The  treatise  opens  with  a  short  chapter,  by  Prof.  Friih,  devoted  to  the  definition 
of  what  is  meant  by  the  word  "  Moore/'  which  is  defined  in  its  widest  sense  as 
a  surface  which  is  growing  upwards  by  the  accumulation  of  vegetable  matter,  and 
in  its  special  and  most  important  sense  as  an  area  where  this  accumulation  takes 
the  form  of  peat.  This  is  followed  by  an  important  chapter,  by  Prof.  Schroter,  on 
the  peat-forming  plants,  and  the  distinction  of  the  two  classes  of  peat-bogs  is 
clearly  brought  out.  There  are  the  Fasch-  and  Hoch-moore  of  the  Germans,  for 
which  the  English  equivalents  are  given  as  flat  and  raised  bog.  We  cannot 
recollect  having  met  with  the  first  of  these  terms,  which  is  inappropriate,  as  the 
*'  flat "  bog  may  have  a  steeply  sloping  surface,  and  we  may  suggest  that  swamp 
and  upland  are  better  equivalents  of  the  German  words,  though  there  is  no  objec- 
tion to  the  use  of  the  term  *'  raised  bog  ^*  fur  the  latter,  as  the  term  is  in  use,  or,  at 
any  rate,  has  been  used,  and  correctly  describes  one  feature  of  the  class. 

The  distinction  is  not  a  fanciful  one,  for  the  two  classes  of  peat-bogs  differ 
radically  in  their  mode  of  origin.  Swamp  bogs  are  exclusively  composed  of  water- 
loving  plants,  that  is  to  say,  plants  which  require  an  abundance  of  water  carrying 
mineral  matter,  and  especially  lime,  in  solution.  Upland  bogs,  on  the  other  hand, 
are  composed  of  plants  which  do  not  require,  if  they  do  not  resent,  a  supply  of 
mineral-bearing  water.  It  is  this  last  form  which  is  most  familiar  to  us,  and  most 
commonly  associated  with  the  notion  of  a  peat-bog.  It  is  confined  to  temperate 
regions  with  an  abundant  rainfall  fairly  distributed  thoughout  the  year,  and  in 
almost,  if  not  quite,  every  case  owes  its  origin  to  those  strange  plants,  the  sphagna, 
or  peat  mosses,  which  possess  no  roots  and  draw  no  part  of  their  nourishment  from 
the  ground  they  grow  on,  but  are  provided  with  an  elaborate  set  of  provisions  for 
storing  up  the  rainwater  which  falls  upon  them.  They  grow  upwards  in  clumps 
consisting  of  an  outer  layer  of  living  plant  resting  on  the  dead  remains  of  previous 
years'  growth,  much  as  a  coral  reef  grows  outwards  on  the  accumulated  skeletons 
of  the  organisms  by  which  it  is  formed.  There  is,  indeed,  much  analogy  between 
the  growth  of  a  {)eat  moss  and  a  coral  reef,  extending  even  to  a  similarity  in  the 
outward  form  of  their  surfaces ;  in  both  cases  the  growth  is  in  the  form  of  a  number 
of  knobs  or  knolls,  with  depressions  winding  in  and  out  between,  and  just  as  a 
coral  reef  may  be  regarded  as  a  hugely  enlarged  coral  clump,  so  the  upland  bog 
may  be  regarded  as  an  overgrown  sphagnum  clump. 

This  form  of  peat- bog  is  independent  of  the  surface  on  which  it  grows;  it  may 
form  on  the  crest  of  a  watershed,  or  may  succeed  to  a  swamp  bog  in  the  bed  of  a 
valley,  where  this  has  grown  upwards  till  its  surface  is  raised  above  the  influence 
of  spring  or  river  water,  the  two  absolutely  inimical  circumstances  being  free 
drainage  and  the  access  of  spring  water  containing  mineral  matter  in  solution. 
The  plants  associated  with  the  peat  moss  are  either  of  a  kind  that  tolerates  a 
water-logged  subsoil,  almost  free  from  soluble  minerals,  or  are  such  as  draw  little 
or  no  part  of  their  subsistence  from  the  foil  they  grow  on  ;  for  the  most  part  they 
have  small  roots  or  none  at  all,  and  some  of  them  are  as  much  at  home  in  the 
driest  and  barrenest  situations  as  on  the  surface  of  a  water-logged  peat-bog. 

Having  dealt  with  the  plants  which  form  the  peat,  the  next  subject  taken  up  is 
the  origin  of  this  substance,  which  is  regarded  as  the  result  of  a  special  form  of 
slow  alteration  of  vegetable  matter  in  the  presence  of  water  and  the  absence  of  free 
oxidation  ;  it  is  neither  a  product  of  decay  nor  of  fermentation  ;  it  does  not  seem 
to  be  produced  by  bacterial  agency,  and  the  resulting  peat  is  not  only  a  septic 
but  antiseptic,  and  singularly  resistant  of  decay.  Peaty  matter  may  be  deposited 
under  water  by  the  accumulation  of  the  remains  of  land  and  water  plants;  but 
this  material,  though  it  may  have  undergone  a  peaty  change,  and  is  treated  by 
Prof.  Friih  as  a  form  of  peat,  is  hardly  what  is  usually  understood  by  that  term, 
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the  word  being  ordinarily  applied  to  the  product  of  the  accumulation  of  plants 
growing  on  peat-bogs,  whether  of  the  swamp  or  upland  sort. 

Having  disposed  of  the  origin  of  peat,  the  work  goes  on  through  a  series  of 
chapters  to  treat  of  the  various  aspects  from  which  it  can  be  considered.  It  is 
impossible  to  deal  with  these  in  detail,  and  we  can  only  mention  three :  the 
influence  of  peat-mosses  on  intercourse  settlement  and  place-names,  the  industrial 
uses  of  peat-bogs,  and  the  post-glacial  history  of  the  Swiss  flora.  These  chapters 
are  followed  by  detailed  descriptions  of  the  peat-bogs  of  Switzerland,  by  an  exten- 
sive literature  of  the  subject,  and  copious  indices,  the  whole  forming  a  work  which 
must  always  remain  useful  to  any  one  interested  in  the  origin,  distribution,  or 
utilization  of  peat.  R.  D.  0. 

A  Geological  Text- book. 

'  Structural  and  Field  Geology  for  Students  of  Pure  and  Applied  Science.*  By  James 
Geikie,  d.o.l.,  p.r.s.,  etc.  Pp.  xx.  +  435 ;  56  plates  and  142  illustrations  in  text. 
Edinburgh :  Oliver  &  Boyd ;  and  London :  Gurney  &  Jaokson.    1905. 

This  is  a  new  handbook  of  geology  which  is  specially  addressed  to  beginners 
in  field  geology,  but  a  hope  is  expressed,  in  the  preface,  that  it  may  be  found 
useful  also  to  students  who  are  preparing  for  professions  in  which  some  knowledge 
of  structural  geology  is  of  practical  importance.  It  is  not  the  author's  fault  that 
the  profession  of  mining  is  practically  the  only  one  to  which  this  applies ;  to  the 
civil  engineer,  as  to  the  geographer,  the  work  does  not  especially  appeal,  for  the 
branches  of  geology  which  are  of  principal  interest  to  them — those,  namely,  that 
deal  with  the  agencies  which  shape  the  surface  of  the  Earth — are  relegated  to  a 
single  brief  chapter  at  the  end  of  the  book.  This  part  of  the  science  is,  however, 
excluded  by  the  title,  and  within  the  limits  named  by  its  author  the  book  is 
pleasantly  and  clearly  written,  covers  satisfactorily  the  subject  it  professes  to  deal 
with,  and  is  adorned  by  a  well-executed  and  judiciously  selected  series  of  illus- 
trations which  recall,  by  their  absolute  contrast,  the  crude  and  ill-executed  wood 
blocks  with  which  an  earlier  generation  of  students  had  generally  to  be  content. 

GENERAL. 

A  British  Pioneer. 

•Seymour  Vandeleur.*     The  Story  of  a  British  Officer.     By  Colonel  F.  I.  Maxse, 
CD.,  D.s.o.     London  :  the  National  Review  Office.     1905. 

Dedicated  to  the  officers  of  the  Brigade  of  Guards,  this  book  will  be  found  to 
contain  a  most  interesting  account  of  the  life  of  the  late  Brevet  Lieut. -Colonel 
Vandeleur,  combined  with  a  general  description  of  his  campaigns.  The  book 
commences  with  a  brief  history  of  Colonel  Vandeleur's  early  life,  which  shows 
in  various  ways  what  a  remarkable  youth  he  was.  Of  his  early  manhood  and 
study  at  the  Royal  Military  College  (Sandhurst)  there  is  plenty  of  information, 
and  a  point  worthy  of  notice  is  that  Vandeleur  learnt  bis  elementary  surveying 
and  map-making  (which  eventually  proved  of  immense  value  to  him)  at  the  Royal 
Geographical  Society.  Seymour  Vandeleur  made  a  special  study  of  languages, 
and  when  he  was  under  orders  to  proceed  to  any  British  colony  or  foreign  district^ 
he  gathered  all  the  information  he  could  get  from  books  on  the  country  he  was 
going  to,  and  also  learnt  its  language.  On  his  return  from  Somaliland,  he  pre- 
sented the  Royal  Geographical  Society  with  a  map  of  that  country,  which  is  still 
in  their  possession. 

A  portion  of  the  subject-matter  (e.^.  the  particulars  of  the  Fashoda  incident, 
the  Sudan  campaign,  and  the  Boer  war,  as  ako  the  long  account  of  the  discovery 
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of  the  Victoria  Nyanza)  has  little  immediate  coaneotion  with  the  muii  object  of 
the  book,  though  the  chapter  devoted  to  the  Egyptian  army  at  work  is  most 
interesting  reading.  Colonel  Vandeleur's  work  in  Nigeria  and  Uganda  (which 
earned  him  his  Distinguished  Service  Order)  is,  however,  fully  dealt  with,  and  this 
if,  of  course,  of  most  interest  to  geographers. 

Colonel  Maxse's  book  is  full  of  excellent  illustrations  and  maps,  and  forms 
a  worthy  record  of  Colonel  Vandeleur's  life,  which  must  stand  as  a  guide  to  officers 
and  others  who  aim  at  extending  the  bounds  of  knowledge,  at  the  same  time 
reminding  them  of  a  man  who  lived  a  strenuous  life  and  died  in  the  service  of  his 
country. 

A.  C.  I. 
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ETTBOPE. 

Oaographioal  Besearches  in  Andalusia. — If  proof  were  needed  of  the  important 

work  still  remaining  to  be  done  before  the  physical  geography  even  of  European 
countries  is  thoroughly  understood,  it  would  be  supplied  by  an  interesting  paper 
on  the  basin  of  Guadix  and  Baza,  contributed  to  the  Zeitschri/t  of  the  Berlin 
Geographical  Society  by  Dr.  L.  Siegert  (1905,  Nos.  7  and  8).  There  are  districts 
in  Spain  which  are  little  visited  even  by  the  tourist,  and  of  which  the  physical 
features  have  yet  been  subjected  to  but  little  scientific  investigation.  Such  is 
the  district  described  by  Dr.  Siegert,  which  forms  a  remarkable  basin  almost 
surrounded  by  mountain  ranges,  in  the  eastern  portion  of  Andalusia.  The  traveller 
reached  the  scene  of  his  researches  by  the  post  road  from  Granada  to  Guadix, 
which  leads  across  the  rugged  rauge  of  the  Sierra  Harana,  and  after  following  for  a 
time  the  gorge-like  valley  of  the  Rio  Fardes,  suddenly  emerges  from  the  mountains 
and  gives  a  bird^s  eye  view  over  what  appears  to  be  a  wide  featureless  plaiD,  devoid 
of  trees  or  human  habitations.  A  closer  view  shows  that  its  apparently  level 
surface  is  really  furrowed  by  valleys,  whose  sides  are  modelled  by  streams  into  the 
most  wonderful  architectural  relief,  and  glow  under  the  Andalusian  sky  with  a 
perfect  symphony  of  colour.  The  surface  geology  shows  by  contrast  a  general 
uniformity,  the  bard  and  soft  strata  of  the  Guadix  formation  being  repeated  with 
great  monotony,  while  fossils  are  almost  absent.  On  the  surface  of  the  plain,  the 
botanical  features  are  similarly  uniform,  the  greater  part  being  a  steppe  covered 
with  esparto  grass,  though  on  approaching  the  mountains  a  greater  variety  is 
noticeable.  Tlie  valleys,  on  the  contrary,  form  in  places  regular  gardens.  Dr. 
Siegert  enters  very  fully  into  the  past  geological  events  which  are  responsible  for 
the  existing  form  of  the  basin.  This  is  found  on  examination  to  be  composed, 
structurally,  of  two  distinct  parts,  corresponding  to  the  local  division  into  the 
plains  of  Guadix  and  Baza,  the  latter  lying  east  of  the  former.  Topographically, 
the  dividiog-line  is  quite  unnoticeable,  but  it  may  be  drawn  from  the  transverse 
valley  of  the  Guadiana  menor  to  the  Sierra  de  Baza.  The  plain  is  watered  by 
numberless  streams,  which  take  their  rise  in  the  surrounding  mountains  and  escape 
by  the  Guadiana  menor  to  the  Guadalquivir  and  the  Atlantic.  The  surrounding 
mountain-wall  displays  a  complicated  series  of  structure  lines,  which  can  only  be 
understood  after  a  careful  study  of  the  geological  history  of  this  part  of  Spain. 
The  Palaeozoic  peneplain,  which  still  remains  undisturbed  in  the  ''Me^eta"  to  the 
north,  was  in  Andalusia  depressed  and  covered  with  Mesozoic  de|)Osits,  the  dividing- 
line  between  the  two  areas  being  a  great  fault  running  from  west-north-west  to 
eait-Bouth-east.  The  southern  block  was  again  subjected  to  a  tangential  thruat 
No.  II. — February,  1906.]  o 
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throughoQt  the  Tertiary  period,  and  the  Andalusian  folded  ranges  resulted,  exhibit- 
ing a  complex  series  of  folds  and  dislocatioos,  in  part  due  to  the  complt-x  structure  of 
the  mass.  The  stratigraphical  feAtureu,  which  Dr.  Siegert  discusses  in  detail,  can 
only  be  briefly  alluded  to.  The  most  rt>cent  deposits  are  the  thick  series  of  clays 
and  shingle-beds  known  as  the  Guadix  formation  (which  Dr.  Siegert  ascribes  to 
the  heavy  precipitation  of  the  diluYial  period),  and  extensive  sinter  and  tuff 
deposits.  The  extent  to  which  these  have  been  subjected  to  subsequent  erosion 
has  led  some  to  suppose  that  a  change  of  climate  has  taken  place,  aad  that  the 
rivers  formerly  carried  more  water.  Dr.  Siegert,  however,  assigns  as  cause  a  change 
in  the  hydrography  of  the  district.  The  transverse  valley  of  the  Guadiana  menor, 
although  corresponding  with  an  ancient  line  of  dislocation,  is  of  recent  date,  being 
due  to  the  cutting  back  of  the  river  from  the  north,  which  has  captured  the 
drainage  of  the  basin,  and  enabled  the  streams  to  excavate  their  beds  to  a  lower 
level.  The  Ust  part  of  the  pdiper  describes  the  morphological  features  of  the 
present  surface,  which  are  well  illustrated  by  photographs.  One  of  the  most 
striking  features  is  the  terrace  formation  on  the  valley  sides,  due  to  the  alternation 
of  hard  and  soft  strata. 

The  Forest-line  in  the  Eastern  Alps. — ^The  latest  study  on  this  subject  is 

that  of  Prof.  R.  Marek,  who  has  given  a  preliminary  account  of  the  results  attained 
in  the  Mitteilungen  of  the  Vienna  Greographical  Society,  vol.  48,  Nos.  8  and  9. 
Former  attempts  in  this  direction  have  either  been  concerned  with  the  upward 
limits  of  growth  of  particular  trees,  not  of  continuous  forest,  or  have  embraced  only 
a  small  portion  of  the  whole  surface,  like  those  of  Fritzsch  and  Reishauer,  the 
latter  of  which  was  noticed  in  the  Journal  for  July,  1904  (p.  93).   Dr.  Marek's  work 
deals  with  the  whole  of  the  eastern  Alps  within  the  Austrian  empire  (t.e.  four- 
fifths  of  the  entire  eastern  section  of  the  range),  the  reason  for  even  this  limitation 
being  the  desirability  of  using  a  uniform  set  of  maps  as  a  basis  for  the  study.     As 
to  the  method  employed,  a  choice  was  open  between  personal  observation  through- 
out, and  the  employment  of  maps  checked  by  observation.    Dr.  Marek  shows  that, 
given  trustworthy  maps,  as  the  sheets  of  the  special-map  of  the  Austro-Hungarian 
monarchy  on  the  scale  of  1 :  75,000  proved  to  be,  the  degree  of  accuracy  obtained 
by  workiog  from  these  is  little  inferior  to  that  resulting  from  actual  observation ; 
and  he  therefore  adopted  these  maps  as  a  basis.   He  points  out  that  the  geographer's 
aim — to  trace  the  climatic  influences  at  work — ^is  not  attained  by  taking  the 
mean  actual  limit  of  forest  growth  in  various  localities,  since  this  is  influenced 
by  artificial  agencies.    He  therefore  determined  the  extreme  upper  limit  of  con- 
tinuous wood  for  each  locality,  as  this  may  be  taken  to  represent  better  the 
nstural  limit.    Working  on   these  lines,  he  constructed  a  map  showing  in  a 
generalized  way  the  lines  of  equal  altitude  of  forest  growth  (**  isohyles  ")  for  the 
whole  of  the  Austrian  Alps.    As  in  the  case  of  other  elements,  the  most  important 
fiactor  in  determining  the  limit  was  found  to  be  the  general  altitude  (Massenerhe- 
hung)  of  the  various  parts  of  the  range,  both  being  highest  together.    Dividing 
the  range  from  west  to  east  into  half-degree  sections.  Dr.  Marek  shows  that  the  mean 
altitude  of  the  forest- line  falls  almost  regularly  from  the  one  end  to  the  other,  the 
total  fall  being  from  6739  to  4915,  or  1824  feet.    Tne  fall  appears  to  become  more 
rapid  towards  the  east,  and  it  must  be  a  matter  of  future  study  to  show  whether 
this  is  the  result  of  climatic  factors.    Local  deviations  from  this  rule  of  course  occur, 
eg,  the  line  appears  to  fall  in  the  neighbourhood  of  lakes,  owing,  Dr.  Marek  thicks, 
to  the  efiect  which  these  have  in  lowering  the  temperature  during  the  growing 
months.    The  effect  of  wind  in  lowering  the  forest-line  was  noticeable  especially  at 
the  mouths  of  valleys,  and  at  the'u:  heads,  in  the  neighbourhood  of  glaciers.    Dr. 
Marek  also  determined  the  mean  height  of  the  forest-line  for  the  separate  divisions 
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of  the  Austrian  Alps,  according  to  Bohm'a  dasBification,  and  this  enables  him  to 
determine  the  intenral  between  that  line  and  the  snow-line  as  obtained  by  Richter, 
both  for  the  eastern  Alps  as  a  whole  and  for  separate  groups.  The  figure  obtained 
for  the  former  is  approximately  2460  feet. 

Forestry  in  Belgium. — In  the  issue  of  Nature  for  December  21  last,  Mr. 
W.  R.  Fisher  gives  some  ioteresting  notes  on  forestry  in  Belgium,  bssed  on  the 
Tisit  to  that  country  of  the  Royal  British  Arboricultural  Society  in  August,  1905. 
A  striking  picture  is  drawn  of  the  progress  lately  made  both  in  improving  the 
management  of  the  woodlands  and  in  planting  the  waste  lands  of  the  country. 
In  1895  the  area  of  forests  was  about  1,300,000  acres,  or  one-sixth  of  the  total  area 
of  the  country.  This  comparatively  small  proportion  is  the  result  of  the  unwise 
policy  adopted  between  1815  and  1830,  when  the  Government  sold  all  the  state 
forests,  the  present  area  of  these  (62,600  acres)  having  been  since  bought  back. 
Since  1897  waste  land  to  the  extent  of  15,317  acres  has  also  been  acquired  and 
planted  by  the  state,  while  communes  and  private  individuals  have  been  encouraged 
by  subsidies  to  do  the  like.  Mr.  Fisher  especially  mentions,  as  interesting  to 
British  municipalities,  an  immense  tract  of  woods  that  cover  the  catchment  area 
of  the  Gileppe,  a  stream  rising  in  the  Ardennes  and  feeding  a  large  reservoir. 
Among  the  forests  visited  was  the  Foret  de  Soignes,  one  of  the  most  magnificent 
beech  forests  in  Europe,  containing  trees  130  to  140  feet  high  and  yielding  a  net 
annual  revenue  of  £18,000  from  timber  alone.  But  i)erhap8  one  of  the  most 
interesting  is  the  geographical  arboretum  at  Tervaeren,  where  the  characteristic 
trees  of  the  various  regions  of  the  old  and  new  world  are  being  planted  in  sections, 
broad-leaved  trees  and  conifers  being  arranged  in  their  natural  mixture,  while 
among  them  it  is  intended  to  plant  the  shrubs  and  herbaceous  plants  that  naturally 
grow  with  the  trees. 

Invasion  of  the  Sea  on  the  Coasts  of  Cotentin.~The  Compies  Bendm 

of  the  Congress  of  French  Geographical  Societies  (Session  XXIV.,  Rouen,  1904) 
contains  an  article  enunciating  and  criticizing  the  view  set  forth  in  the  eighteenth 
century  by  Abbot  Le  Franc,  developed  in  the  nineteenth,  and  held  with  reserva- 
tions by  Reel  us,  Desjardins,  Girard,  and  Lenthoric — the  view,  namely,  that  from 
the  sixth  to  the  eighth  centuries  the  west  coast  of  Cotentin  from  Cape  la 
Hogue  to  Carolles  point  had,  owing  to  tidal  inroad,  retired  3  to  4  leagues,  and  in 
the  Bay  of  St.  Michel  7  to  8  leagues,  so  that  Cancales  point  and  the  islands  of 
Chausey,  Jersey,  and  Aldemey  are  remains  of  the  ancient  coast,  and  that  a  forest 
of  Scissey,  7  to  8  leagues  in  extent,  occupied  the  present  site  of  St.  Michel  bay. 
But  Jersey  and  the  other  islands,  the  article  maintains,  were  islands  in  the  time  of 
the  Komans.  Nor  is  there  any  proof,  material  or  documentary,  that  the  coast 
from  Cape  la  Hogue  to  Carolles  has  retreated.  At  lowest  ebb  there  is  no  trace 
of  constructions,  forests,  or  routes.  Le  Franc  and  Quenault  cite  Italian  maps  of 
the  sixteenth  century  showing  Chausey  and  Casqucts  larger  than  to-day.  Jolivet's 
map  of  Normandy  (1545),  on  the  other  hand,  shows  the  coast  pretty  much  as  it 
is  now.  Besides  shapeless  ruins,  woods  impossible  to  date,  and  an  alleged  Roman 
road  from  Avranches  to  Brittany,  the  theory  of  St.  MichePs  bay  having  once  been 
forest  rests  on  two  texts.  One  is  in  the  Vic  dv  St.  i'uzr  (end  of  the  sixth  century). 
The  Scissiacum  there  mentioned  i?,  however,  no  forest  as  assumed,  but  St.  Pair, 
where  is  still  the  port  of  embarkation  for  the  iblands.  The  other  text  is  from  the 
Boman  de  St.  Michel,  twelfth  century,  a  rhymed  chronicle  for  the  use  of  pilgrims, 
in  which,  among  wondrous  legends,  it  is  told  how  **  where  fish  are  swimming  was 
once  the  forest  Quakelunde  between  Avranches  and  St.  Servan."  But  nowhere 
else  is  the  name  of  this  forest  to  be  found,  nor  docs  any  mediaoval  writer  make 
any  reference  to  the  tide  of  709  that  destroyed  it.     Other  facts  invalidate  the 

02 


196  THl  MONTHLT  EEOORD. 

testimony  in  the  Soman  de  8t,  Michel  as  to  the  date  of  the  destruction  of  the 
forest.  The  geographers  and  Isavants  aboTe  cited  have  therefore  shifted  the  sea's 
invasion  to  a  more  distant  date  than  the  beginning  of  the  eighth  century.  In 
conclusion,  the  two  characteristic  features  of  the  coast  at  this  day  are  the  formation 
of  allnvium  and  of  sandbanks — a  phenomenon  more  fatal  thui  any  criticism  to 
the  validity  of  the  view  in  question. 

ASIA. 

The  Sea-route  to  Siberia. — At  a  meeting  of  the  Paris  Geographical  Society 
last  November,  Mr.  E.  Blanc  gave  an  account  of  the  Russian  naval  expedition  to 
the  Yeoesei,  made  with  a  view  to  once  more  testing  the  practicability  of  the  sea- 
route  as  a  means  of  commercial  communication  between  Europe  and  Siberia 
(La  Creogr.f  December,  1905,  p.  164).     The  undertaking  was  organized  on  a 
comprehensive  scale,  and  is,  in  fact,  the  most  serious  attempt  yet  made  to  solve 
the  problem  in  which  the  late  Captain  Wiggins  took  so  keen  an  interest.    Being 
in  great  measure  dictated  by  necessities  connected  with  the  war  in  the  Far  East, 
the  expedition  was  as  far  as  possible  kept  from  the  knowledge  of  the  public, 
though  Mr.  Blanc  is  mistaken  in  saying  that  it  had  altogether  remained  a  secret 
until  the  date  of  the  meeting  referred  to.    Its  projected  departure  had,  e.g.,  been 
recorded  in  the  July  number  of  Fetermanns  Mxtteilungen  (1905,  p.  168).    The 
immediate  object  of  the  expedition  was  the  despatch  of  material  for  the  widening 
of  the  Siberian  railway,  which  could  not  be  effected  by  land  without  interfering 
with  the  military  necessities  of  the  moment.    It  was  also  of  great  importance  to 
test  the  possibilities  of  the  sea-route  as  an  auxiliary  to  the  railway  for  Uie  general 
purposes  of  the  Manchurian  campaign,  while  its  future  use  as  a  commercial  high- 
way was  also  kept  in  view.    For  purposes  of  transport  four  cargo  steamers  of  a 
considerable  tonnage  were  chartered,  while  a  flotilla  of  tugs  and  other  small  craft 
was  also  despatched  for  permanent  use  on  the  Siberian  rivers.    The  ice-breaker 
Yermak  and  two  cruisers  also  formed  part  of  the  expedition,  as  well  as  two  German 
merchant  vessels,  which  made  the  voyage  on  their  own  account  in  response  to  an 
invitation  from  the  promoters.    The  command  was  entrusted  to  Colonel  Sergieff, 
while  assistance  was  given  during  the  work  of  organization  both  by  Captain 
Wiggins  and  by  General  Vilkitski,  who  had  taken  part  in  the  latter*tf  latest  voyage 
to  Northern  Siberia  in  1896.     In  spite  of  many  difficulties  and  some  disasters 
(including  severe  injuries  to  the  Yermak  during  a  gale  encountered  near  Jugor 
strait),  the  undertaking  has  met  with  a  considerable  degree  of  success.    The 
passage  of  Yugor  strait  was  finally  effected  on  September  3,  and  the  Yenesei 
reached  by  the  greater  part  of  the  squadron  on  September  13,  while  the  German 
vessels  made  their  way  in  safety  to  the  Obi.    Three  of  the  cargo  boats  entered 
the  mouth  of  the  Yenesei,  where  their  freights  were  transferred  to  the  lighters 
intended  for  the  river  navigation.    It  was  hoped  that  the  river  flotilla  would 
reach  Erasnoiarsk  before  winter  set  in.    The  possibilities  of  the  route  are  also 
the  subject  of  a  paper  in  the  Annalen  der  Eydrographie  (1905,  part  xi.)  by  Dr. 
J.  Herrmann  of  the  German  Hydrographical  Office. 

Hew  Boute  to  Fetra. — Mr.  P.  L.  Sclater  writes :  The  recent  extension  of 
the  Hejaz  railway  from  Damascus  to  Madn  has  opened  up  a  new  route  to  Petra — 
an  attractive  spot  to  which  access  has  hitherto  been  somewhat  difficult  and 
dangerous  on  account  of  the  marauding  Arabs.  Mr.  Douglas  Carruthers  (who 
has  been  collecting  birds  and  mammals  in  the  Syrian  desert)  sends  me  the 
following  account  of  an  excursion  which  he  made  to  Petra  from  Damascus  in 
company  with  two  friends  in  April  last :  '*  The  Eadam  station  of  the  Hedjaz  rail- 
way is  about  an  hour's  drive  from  Damascus.     The  train  goes  eveiy  other  day. 
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We  left  the  Kadam  station  at  8.30  a.m.  on  April  24,  in  a  train  oonsisting  of  three 
carriages  and  the  trucks  which  carried  materials  for  the  further  construction 
of  the  line.  We  passed  through  the  Hawran,  great  stretches  of  level  and  rolling 
plain,  the  granary  of  Syria,  after  which  we  entered  on  uncultivated  land  and 
desert — at  this  time  of  year  green  and  flowery,  and  full  of  the  herds  and  encamp- 
ments  of  the  Bedawin.  Ahout  2  p.m.  we  reached  Dera,  where  the  junction  with 
the  line  from  Haifa  takes  place.  After  an  hour's  halt  here  we  proceeded  to 
Amman,  which  was  reached  ahont  8  p.m.  We  left  Ammdn  ahout  midnight,  and 
trayelled  all  night  and  next  morning  through  a  dreary  country  to  Ma^n,  at  that 
time^  the  terminus  of  the  railway,  where  we  arrived  about  1.30  p.m.  Main 
(about  3500  feet  altitude)  is  in  the  open  desert  about  halfway  between  the  south 
end  of  the  Dead  sea  and  the  north  point  of  the  Qulf  of  Akaba.  Here  we  found 
eucamped  the  soldiers  and  workmen  who  are  engaged  in  the  rough  work  of  the 
line,  and  the  Italian  and  Greek  mechanics  who  are  finishing  it  off.  Next  day 
(April  26)  we  hired  donkeys  to  take  us  to  Potra,  about  six  hours'  ride,  and,  after 
passing  three  days  of  admiration  at  the  wonders  of  the  place,  returned  to  Damascus 
by  the  same  route." 

The  Japanese  Alps :  Erratnm. — In  Mr.  Weston's  paper  in  the  January 
number,  the  name  of  the  peak  ascended  by  him  for  the  first  time  is  Ho-o-zan 
(three  syllables — **  Phoenix  Peak  "),  not  Huzan,  as  printed  on  pp.  24,  25. 


AFRICA. 

The  Blackened  Bocks  of  the  Nile  Cataracts.— The  cause  of  the  black 

surface  film  found  on  many  of  the  rocks  of  the  Nile  cataracts  is  once  more  dis- 
cussed in  a  paper  by  Mr.  A.  Lucas,  chief  chemist  at  the  Survey  Department 
Laboratory  in  Cairo  (Cairo:  National  Printing  Department,  1905).  As  is  well 
known,  such  rocks  occur,  not  only  on  the  Nile,  but  at  the  cataracts  of  many  great 
rivers,  including  the  Orinoco,  Congo,  and  Niger.  An  investigation  of  the  subject  by 
MM.  Lortet  and  Hougounenq,  the  results  of  which  were  published  in  the  Comptes 
Bendus  of  the  Paris  Academy  of  Sciences  in  1902,  was  referred  to  in  the  Journal 
for  December  of  that  year  (vol.  20,  p.  655).  Mr.  Lucas  has  gone  into  the  matter 
with  unusual  thoroughness,  and  has  brought  to  light  some  new  facts.  He  first 
discusses  the  question  of  the  similar  discoloration  observed  in  the  rocks  of  desert 
regions,  and  previously  studied  by  Walther  and  others.  A  careful  analysis  of 
the  film  found  on  desert  rocks  was  effected  with  the  aid  of  strong  hydrochloric 
acid,  in  which  it  is  readily  soluble,  and  this  showed  that,  besides  the  oxides  of 
iron  and  manganeRe,  the  film  contained  phosphoric  acid  and  other  ingredients  not 
hitherto  recogDized.  Doubt  has  been  expressed  by  some  observers  whether  all  the 
rocks  on  which  the  film  is  found  contain  iron  and  manganese,  but  Mr.  Lucas 
ascertained,  on  examining  hundreds  of  difibrent  samples,  that  there  was  not  a  single 
instance  of  anything  occurring  in  the  film  that  was  not  also  present  in  the  rock 
below.  All  the  constituents  of  the  film,  therefore,  seem  to  be  derived  from  the 
rock  itself,  the  conditions  necessary  being  a  hot  climate,  coupled  with  occasional 
rainfall  (or  dew)  by  which  the  soluble  compounds  are  dissolved,  being  afterwards 
brought  to  the  surface  by  capillary  attraction,  and  there  forming  insoluble  oxides. 
In  the  case  of  the  Nile  rocks  (granite,  etc.)  the  film  was  again  found  to  contain 
other  ingredients  than  iron  and  manganese,  but  all  these  were  likewise  present 
in  the  rock  itself,  as  also  in  the  Nile  water  (both  in  suspension  and  solution).  It 
is  not  easy  to  determine  whether  or  not  they  are  derived  solely  from  the  former 

•  The   Ilojaz    railway   has    quite    lately   been    carried   on   to  Mudav^re,  about 
150  kilometres  (9i  miles)  further. 
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source.  All  the  conditions  for  the  formation  of  the  film  from  the  rock  in  a  manner 
analogous  to  that  suggested  for  the  desert  film  actually  exist,  as  the  rocks  are 
almost  always,  if  not  universally,  situated  between  the  high  and  low  water  line. 
On  the  other  hand,  there  seems  to  be  evidence  that  the  film  may  occur  on  perma- 
nently submerged  rocks,  while  the  fact  that  the  rock  is  polished  below  the  film, 
and  certain  indications  of  the  occurrence  of  Nile  mud  also  beneath  it,  would  seem 
to  favour  the  idea  that  it  is  a  deposit  from  the  water,  as  would  also  the.  similarity 
of  composition  of  the  film  on  the  most  diverse  rocks.  Lortet  and  Hougounenq 
considered  the  absence  of  the  film  from  rocks  below  the  cataract  to  indicate  that  it 
was  not  derived  from  the  water,  but  Mr.  Lucas  shows  that  such  absence  is  not 
quite  certain,  while  the  fact  that  the  geological  formations  are  naturally  more 
resistant  in  the  region  of  the  cataracts  would  explain  the  prevalence  of  the 
blackened  rocks  in  such  localities.  On  the  whole,  however,  he  is  inclined  to 
consider  the  source  of  the  film  to  be  the  rock  itself,  in  the  river  no  less  than  in  the 

desert. 

« 

The  Fayftm. — It  is  remarkable  that  as  late  as  seven  years  ago  this  could  be 
said  to  be  an  almost  unexplored  area  both  topographically  and  geologically.  Since 
then  the  Egyptian  Survey  Department  has  gradually  investigated  it,  and  the  re- 
sults are  now  published  ('  The  Topography  and  Oeology  of  the  Fayiim  Province 
of  Egypt,'  by  H.  J.  L.  Beadnell.  Cairo :  1905).  G^logically,  the  most  interesting 
discoveries  have  been  those  of  bone  beds  jrielding  a  number  of  new  vertebrate 
genera,  among  them  bones  of  cetacea  of  the  genus  Zettglodon,  of  a  remarkable 
homed  ungulate  (Arnnoitherium)^  a  land  tortoise  (^Testudo  Ammon\  and  others, 
which  will  be  described  in  a  monograph  to  be  issued  by  the  trustees  of  the 
British  Museum.  The  most  valuable  results  from  the  geographical  point  of  view 
are  the  proofs  that  the  Fayfim,  like  the  other  oasis  depressions  of  the  Libyan 
desert,  has  been  formed  by  sub-aerial  denudation,  and  not  by  tectonic  movements. 
Though  the  lowering  of  the  rocks  west  of  the  Nile  fault  may  have  some  share 
in  determining  the  existing  topography,  the  main  characters  of  the  Fayfim  are 
due  to  the  varying  layers  of  rock.  To  the  north  the  surface  formation  is  Oligocene, 
and  the  Fayfim  is  cut  out  in  a  great  series  of  sedimentary  rocks  of  Middle  and 
Upper  Eocene  and  Oligocene  age,  remarkably  constant  over  wide  areas,  with  a 
northward  dip  at  a  very  low  angle  varying  from  1°  to  5°,  and  averaging  2°  to  3°. 
Any  faultings  are  minor  and  local.  The  surface  to  the  north  is  of  Oligocene  at  a 
height  of  340  metres,  and  sinks  to  the  south  along  a  steep  scarp  formed  of  Eocene 
to  near  or  below  the  sea-level  in  three  stages — the  upper  of  fiuvio-marine  rocks  of 
Oligocene  or  Upper  Eocene,  with  a  band  of  hard  basalt  intercalated  at  the  very  top ; 
the  middle  and  lower  of  Middle  Eocene,  with  beds  of  very  varied  composition — 
limestones,  marls,  clays,  sandstones,  sands,  and  gravels.  Owing  to  the  dififerent 
resistances,  a  series  of  dip-slope  terraces  is  formed  of  bands  of  harder  rock.  Round 
the  base  is  the  alluvium  bordering  the  lake  Birket  el  Qurdn,  50  metres  below 
sea-level,  and  covering  the  hard  limestone  which  forms  the  bed  of  the  depression. 
Thirty  kilometres  to  the  south-west  is  another  depression  in  the  limestone  80 
metres  above  sea-level,  in  which  a  shallow  pool  is  formed  after  rains,  and  is  covered 
with  silt  when  dry.  Other  similar  basins  exist  on  the  plain  to  the  south.  In  the 
extreme  south-west  the  sides  of  the  depression  rise  imperceptibly  to  the  level  of 
the  plateau  separating  it  from  the  Baharia  depression  at  two  days*  distance.  South 
of  the  Birket  el  Qurfin  we  have  to  consider  (a)  the  western  limestone  area,  with 
the  Wadi  Rayan  depression ;  (6)  the  Bahr  el  Yusef ;  and  (c)  the  ridge  between  this 
and  the  Nile.  In  the  west  the  most  important  frontier  is  the  Wadi  Rayan,  which 
Cope  Whitehouse  first  suggested  might  be  utilized  as  a  reservoir,  as  the  lowest 
point  is  42  metres  below  sea-level,  and  67*3  square  kilometres  lie  below  the 
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4-27-inetre  contour.  This  is  a  metre  above  the  lowest  point  of  the  ridge  of  lime- 
stone, clay,  and  sand,  mainly  between  34  and  60  metres  above  sea-level.  This 
dividing  ridge  was  probably  always  higher  than  the  level  of  the  ancient  Lake 
Moeris.  Sir  Colin  Scott  Moocrieff,  Sir  William  GarstiD,  Sir  William  Wiloocks,* 
and  others  have  made  reports  at  various  times  on  this  project,  the  last  named 
suggesting  the  cutting  of  a  canal  through  the  desert  opposite  Mazana  and  entering 
the  Wadi  Rayan  in  the  east.  Any  leakage  which  probably  would  not  do  any 
damage  to  cultivated  lands  of  the  Fay  dm  would  be  soon  stopped  by  the  alluvial 
deposits  from  the  waters  of  the  reservoir.  On  the  eastern  side  of  the  Bahr  Yusef, 
the  ridge  between  the  Fajdm  and  the  Nile  narrows  from  10  kilometres  in  the 
north  to  2^  kilometres  opposite  Gharaq,  30  kilometres  south  of  the  Birket  el 
Qardn.  It  is  composed  of  Eocene  beds  of  alternating  calcareous  sandstoue  and 
sandy  limestone,  overlain  by  thick  deposits  of  conglomerate  and  gravel,  reaching 
to  100  metres  above  the  cultivated  land.  The  slope  is  steep  to  the  Fay  dm,  gradual 
to  the  Nile.  The  Bahr  Yusef  flows  in  a  natural  gap,  and  supplies  the  Faydm 
with  water,  which  spreads  by  many  channels  in  all  directions,  most  of  which 
ultimately  lead  to  the  Birket  el  Qurdo,  but  some  of  which  end  in  the  Gharaq 
depression  in  the  west.  Cultivation  is  restricted  to  the  area  covered  with  river 
alluvium  identical  in  composition  and  origin  with  the  Nile  mud.  The  greater 
supply  of  water  due  to  new  irrigation  works  up  the  Nile  is  permitting  the  extension 
of  canals  and  cultivation.  The  Birket  el  Quidn,  or  lake  of  horns,  so  called  from 
the  horn-like  promontories  which  jut  into  the  lake,  is  40  kilometres  by  less  than 
10,  and  covers  an  area  of  225  square  kilometres.  No  depth  over  5  metres  has  yet 
been  recorded,  but  it  is  said  to  be  deeper  in  the  south-west.  The  north  is 
bordered  by  desert ;  the  cultivated  area  lies  to  the  south.  It  is  the  remains  of 
a  prehistoric  lake  which  formerly  covered  a  larger  part  of  the  floor  of  the  Fay  dm 
depression,  and  in  the  times  of  the  twelfth  dynasty  was  converted  into  an  artificially 
controlled  sheet  of  water — Lake  Moeris — which  was  used  as  a  regulator,  but  since 
the  time  of  the  Persians  or  of  the  Ptolemies  has  ceased  to  act  in  this  way,  and 
its  volume  has  steadily  sunk.  The  relative  freshness  of  the  waters  led  Schweinfurth 
to  conclude  that  there  was  some  subterranean  outlet,  and  currents  in  the  waters 
support  this,  though  these  may  have  other  causes. 

Buwenzori. — Mr.  A.  L.  Mumm  and  Mr.  Douglas  Freshfield  have  returned 
to  England  from  their  visit  to  Ruwenzori.  The  icefall  which  stopped  Sir  H. 
Johnston  and  subsequent  travellers  was  overcome  without  difficulty.  But  the 
persistent  bad  weather  which  veiled  the  upper  snows  in  perpetual  mists  and  rain- 
storms prevented  the  mountaineers  from  completing  the  ascent.  From  photographs, 
secured  from  a  distance  in  temporary  clearness,  they  believe  that  the  upper  portion 
of  the  mountain  offers  no  serious  difficulty  to  competent  climbers  with  proper 
appliances,  and  that  it  is  likely  to  be  climbed  before  long  by  travellers  approaching 
it  at  the  proper  seasons — which  are  well  known  to  the  tribes  who  hunt  on  it,  and  to 
a  few  missionaries — January  and  July.  The  orographical  results  of  the  expedition 
will  be  given  in  a  future  number. 

Prench  Hydrographical  Snryeys  on  the  West  Coast  of  Morocco.— -We 

alluded  in  the  January  number  (p.  90)  to  the  surveys  carried  out  last  summer  by 
Lieut.  Dyo  for  the  purpose  of  improving  our  knowledge  of  the  hydrographical 
features  of  the  west  coast  of  Morocco.  Reports  on  the  work  sccomplished  have 
been  made  by  the  commander  of  the  expedition  to  the  Comity  du  Maroc,  by  which 
body  it  was  sent  out,  with  the  support  of  the  French  Admiralty  and  Foreign 
Office  (7?.  Com.  Afr.  fVanj.,  1905,  No.  11, 1906,  No.  1).    It  has  been  recognized 


*   *  The  Assuan  Reservoir  and  Lake  Moeris.*    London  :  1904. 
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for  some  time  that  ezistiDg  ohsrts  of  this  coast  are  inacourate  and  inoomplete,  and 
lieut.  Dj^'b  mission  (which,  according  to  the  plans  laid  down,  will  continue  its 
work  for  three  years)  has  commenced  a  series  of  systematic  ohservations  by  which 
It  is  hoped  to  supply  sailors  with  a  trustworthy  guide  to  the  navigation  of  this 
part  of  iht  Atlantic  seaboard.  They  include  a  careful  triangnlation  of  the  coast- 
line, numerous  soundings,  and  many  astronomical,  magnetic,  and  meteorological 
obwrvatioDS.  The  commercial  statistics  of  Western  Morocco  and  the  capabilities 
of  existing  ports  have  also  been  studied,  and  Lieut.  Dy^  insists  on  the  need  of 
caution  in  accepting  current  statements  in  regard  to  the  latter. 

AXBRIOA. 

The  Fluotuations  of  Lake  Ontario.-— Mr.  E.  Tully,  who  for  many  years 
has  made  a  special  study  of  the  fluctuations  of  level  of  Lake  Ontario,  places  on 
record  the  results  of  a  complete  fifty  years'  series  of  observations  in  the  Trans" 
adions  of  the  Canadian  Institute  (vol.  8,  part  1,  September,  1905).  The  fluctua- 
tions of  level,  which  some  have  thought  to  show  a  seven-year  period,  seem  to  be 
quite  irregular,  and  do  not  even  correspond  with  those  of  the  rainfall.  Between 
1854  and  1878  the  extreme  variation  of  63}  inches  occurred  in  the  two  years* 
interval  between  May  6,  1870  (highest),  and  March  19, 1872  (lowest).  Between 
1878  and  1893  the  greatest  variation  was  59^  inches,  between  the  high  water  of 
May  16, 1886,  and  the  low  water  of  March  7, 1892,  but  in  1895  a  level  11^  feet 
lower  still  was  reached  on  November  20,  this  being  the  lowest  yet  recorded.  A 
comparison  of  the  average  fluctuations  for  different  periods  indicates  that  they  have 
become  less  than  formerly,  and  this  is  matched  by  a  progressive  diminution  in  the 
amount  of  rain  and  snowfall,  which  Mr.  Tully  ascribes  to  reckless  destruction  of 
forests  in  the  r^on  surrounding  the  lake.  The  harbour  records  show  a  fall 
of  the  water-level  to  the  extent  of  13*61  inches  since  1854,  but  this  cannot  be 
explained  by  the  diminution  of  rainfall,  and  seems  rather  due  to  engineering 
operations,  such  as  the  deepening  of  the  outlet  at  the  Qalops  rapids.  In  1900  an 
extraordinary  fluctuation  of  1}  inch  in  15  minutes  was  detected  by  the  automatic 
gauge,  a  strong  north-west  wind  blowing  at  the  time.  The  barometric  records 
showed  a  rapid  variation  of  pressure  at  about  the  same  time. 

Gtoologioal  History  of  Trinidad. — A  sketch  of  the  geological  processes 

which  have  brought  about  the  existing  physical  features  of  the  island  of  Trinidad 
js  given  by  Mr.  R.  J.  L.  Guppy  in  the  Transactions  of  the  Canadian  Institute  for 
September  last  (vol.  8,  part  1).  Trinidad  contains  no  volcanic  rocks,  but  consists 
of  deposits  laid  down  in  the  sea  as  the  result  of  the  wear  and  tear  of  an  extensive 
continent,  lying  probably  to  the  north-east.  The  oldest  of  these  deposits  (shore 
deposits  and  limestones)  were  uplifted  to  form  the  Parian  range,  which  runs  east 
and  west  through  the  north  of  the  island,  but  once  formed  the  southern  boundary  of 
a  continental  land,  the  valleys  of  the  Orinoco  and  Amazon  being  then  covered 
by  the  ocean.  The  formations  of  the  southern  part  of  the  island  were  deposited 
during  the  Cretaceous  and  Tertiary  periods,  and  elevated  towards  the  close  of  the 
latter,  the  island  being  at  first  continuous  with  the  land  now  forming  part  of 
Venezuela,  but  being  soon  separated  by  extensive  dislocations  and  depressions.  The 
most  important  of  these  dislocations,  which  all  run  mainly  east  and  west,  appears  to 
begin  to  the  westward  of  the  lagoon  of  Guarapiche,  in  Venezuela,  passing  through 
the  Gulf  of  Paria  and  the  Boca  Grande,  and  extending  thence  to  the  north-eastward. 
Besides  separating  Trinidad  from  the  mainland,  it  depressed  the  western  side  of  the 
island,  submerging  the  valleys  in  this  part  of  the  Parian  range  which  had  originated 
through  aerial  denudation,  but  which  now  form  the  various  Bocas.     The  effect  of 
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this  and  other  dislocatioDS  is  to  be  traced  in  the  morphological  features  of  the  range, 
especially  in  the  form  of  the  valleys  by  which  its  southern  slope  is  furrowed. 
While  many  of  these  are  ditch-like  and  steep-sided  in  their  lower  portions,  they  form 
large  lake-like  expansions  in  their  upper  parts.  The  reason  is  that  theee  upper 
portions  were  thrown  down  below  the  level  of  the  lower  parts,  and  became  filled  up 
by  gravelly  alluvium,  the  position  of  the  fault,  which  crosses  each  valley  in 
succession,  being  marked  by  the  sudden  narrowing  of  the  valley.  The  upper 
valleys  became  vast  underground  reservoirs  of  water,  which  escapes  slowly  at  their 
lower  extremities,  the  perennial  character  of  the  streams  in  the  northern  part  of  the 
island  being  in  large  measure  due  to  this  phenomenon. 

AUSTRALASIA  AND  PAOIFIG  ISLANDS. 

Annexation  of  the  Ashmore  Islands. — The  hoisting  of  the  British  flag  at 

these  islands,  which  lie  between  Timor  and  King  sound.  Western  Australia,  by  H.M. 
cruiser  Cambrian,  was  announced  at  the  end  of  last  year.  The  group  is  in  itself 
of  no  practical  importance,  being  described  in  the  *  Australian  Directory'  as  a 
reef  "  composed  of  coral  and  sand,  on  which  are  three  low  islets,  and  also  several 
sandbanks  which  uncover  at  half  ebb.*' 

POLAR  REGIONS. 

Kr.  Mikkelsen*8  Arctic  Expedition. — Mr.  Mlkkelsen  left  this  country  in 

January  for  the  United  States,  where  he  intends  to  complete  the  organization  of 
his  expedition  to  the  Beaufort  sea  (Journcd,  vol.  26,  p.  561).  The  leader  will 
proceed  to  San  Francisco,  and  proceed  to  the  scene  of  bis  proposed  work  by  way 
of  Bering  strait,  while  his  colleagues,  Mr.  Leffingwell  (geologist,  member  of  the 
Baldwin-Ziegler  expedition  of  1901-2)  and  Mr.  Ditlevsen  (zoologist,  member  of 
the  Amdrup  expedition  of  1900),  with  possibly  a  medical  man,  will  take  the  route 
down  the  Mackenzie  to  the  Arctic  sea,  where  a  scientific  examination  of  the  river- 
delta  and  neighbouring  country  will  be  made.  Mr.  Mlkkelsen  hopes  to  obtain 
from  the  United  States  Government  the  use  of  one  of  the  small  revenue  vessels, 
of  some  35  to  50  tons,  not  now  iu  active  service ;  otherwise  he  would  have  to  triist 
to  a  whaler  to  take  him  to  the  Mackenzie  region,  and  to  the  Dominion  Qovernment 
steamer  at  Cape  Bathnrst  to  transport  his  expedition  to  the  south-west  corner  of 
Banks  Land.  The  exclusive  use  of  a  vessel  would  enable  him  to  undertake  hydro- 
graphical  research  in  the  neighbourhood  of  Bering  strait,  but  in  any  case  he  would 
complete  his  equipment  (as  regards  dogs,  kayaks,  etc.)  on  the  Siberian  coast.  The 
final  arrangements  will  depend  very  much  on  whether  a  special  vessel  is  available 
or  not.  If  it  should  be,  the  year  1907  would  probably  be  spent  in  investigations 
among  the  western  islands  of  the  Parry  archipelago,  the  main  journey  of  explora- 
tion, from  a  point  on  Prince  Patrick  Land,  being  postponed  to  the  next  spring. 
Otherwise  it  would  take  place  in  the  spring  of  1907. 

Dr.  Nansen  on  the  North- West  Passage.— At  a  meeting  of  the  Norwegian 

Geographical  Society  in  December  last.  Dr.  Nansen  spoke  of  the  history  of  the 
north-west  passage,  h  propos  of  Captain  Amundsen's  recent  achievement,  beginning 
from  the  early  attempts  to  discover  a  sea-route  to  China  to  the  north  of  America 
in  the  sixteenth  century.  As  regards  later  attempts,  he  pointed  out  that,  though 
the  passage  was  effected  by  the  McCIure  expedition,  it  was  not  accomplished  by  a 
ship,  McClure  having  left  the  Investigator  and  made  his  way  to  the  Resolute  by 
a  sledge  journey,  afterwards  returning  home  in  the  North  Star.  Dr.  Nansen  con- 
sidered that  Amundsen's  achievement  was  worthy  to  rank  with  the  voyage  of  the 
Vega  by  the  north-east,  and  passed  a  well-merited  encomium  on  the  care  and  fore- 
sight displayed  by  the  navigator  in  the  organization  of  his  scheme.     As  regards 
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the  present  position  of  the  Ojoci^  he  expressed  his  confidence  in  the  efficiency  of 
the  measures  taken  hy  Amnndsen  for  the  safety  of  the  ship,  and  in  the  prospect  of 
the  remaining  portion  of  the  voyage  being  safely  completed  next  summer.  Of  a 
total  of  750  nautical  miles,  600  had  already  been  accomplished,  while  the  remaining 
150  formed  the  less  dangerous  part  of  the  passage. 

The  Argentine  Stations  in  the  Far  South.— A  despatch  from  H.M.  Consul 
at  Buenos  Aires,  with  a  copy  of  which  we  have  been  favoured  by  the  Foreign 
Office,  announces  that  Dr.  Charcot's  vessel,  Le  Fran^ais^  has  been  acquired  by  the 
Argentine  Government,  and  will  be  employed  under  its  new  name  El  Austral  for 
keeping  up  communications  with  the  meteorological  and  magnetic  station  founded 
by  Mr.  Bruce  in  the  South  Orkneys,  and  since  taken  over  by  the  Argentine 
Grovemment.  It  is  also  stated  that  a  new  station  will  be  founded  shortly  at  Booth 
or  Wandel  island  (the  site  of  Dr.  Charcot's  winter  quarters),  and  that  it  is  this 
station,  not  the  older  one,  which  will  be  in  charge  of  Mr.  Angus  Bank  in  and  his 
assistants  {Journal,  vol.  26,  p.  677). 

PHY8I0AL  AKD  BIOLOGICAL  eiOOBAPHT. 

The  Indian  Ocean  Expedition. — A  fourth  report  by  Mr.  J.  Stanley  Ghurdiner 
on  the  progress  of  this  expedition  was  sent  home  by  him  on  October  28  last,  and 
was  printed  in  Nature  for  December  21, 1905  (cf.  Journal,  vol.  26,  pp.  458,  561, 
677).  Coetivy  island,  which  lies  some  2°  southward  of  the  Seychelles,  was  higher 
than  any  before  visited,  rising  on  a  flat  coral  reef  into  wind-blown  sand  ridges  and 
hills  up  to  80  feet  above  sea-level.  The  land  fauna  and  flora  are  almost  the  same, 
and  scarcely  richer  than  those  of  the  Cbagos,  but  the  reefs  showed  a  greater  varied 
in  every  group  of  marine  animals.  On  the  east  they  were  distinguished  by 
their  covering  with  a  grass-like  weed,  locally  termed  "  varech."  From  Coetivy  the 
expedition  proceeded  to  a  point  midway  between  Madagascar  and  Farquhar  atoll, 
where  the  magnetic  variation  was  found  to  be  almost  the  same  as  at  Mauritius,  and 
the  depth  1856  fathoms.  Farquhar,  like  all  the  reefs  subsequently  visited,  was 
remarkable  for  its  almost  completely  covered  "  varech  "  reefs,  both  rim  and  lagoon. 
Its  land  attains  a  height  of  70  feet,  and  is  clearly  of  the  same  formation  as  that  of 
Coetivy.  It  shows  do  trace  of  elevation,  and  has  not  been  formed,  as  has  been 
stated,  by  marine  deposits.  The  outer  slope  was  quite  similar  to  that  of  other 
atolls.  Soundings  along  the  line  from  Farquhar  to  the  Amirantes  and  Seychelles 
gave  depths  varying  from  890  to  2170  fathoms,  and  as, the  depth  on  either  side  is 
only  about  2300,  any  connecting  ridge  along  this  line  is  of  doubtful  importance. 
Near  Providence — a  great  reef  28  miles  long  by  7  broad  to  the  100-fathom  line — a 
dredging  at  744  fathoms  brought  up  5  cwt.  of  stones,  the  largest  about  2  feet  in 
diameter.  It  was  largely  formed  of  crystals,  being  almost  devoid  of  organic 
deposits.  Some  masses  looked  like  solidified  ash  or  clay,  while  others  appeared 
rather  like  volcanic  bombs.  All  were  more  or  less  coated  with  manganese.  The 
result  of  expert  examination  will  be  of  much  interest  in  connection  with  the  question 
of  former  land-connections  in  this  region.  The  Amirantes,  as  well  as  Alphonse 
and  Fran9ois  to  the  south,  are  merely  sandbanks  resting  on  reefs,  no  parts  of  any 
being  more  than  10  feet  above  high-tide  level,  and  the  hills  represented  on  some  of 
the  islands  in  the  charts  have  no  real  existence.  Apart  from  Deeroches,  which  is 
separated  by  a  channel  874  fathoms  deep,  all  lie  on  a  bank  about  50  miles  long  by 
20  wide,  with  an  average  depth  of  about  30  fathoms.  Nearly  all  the  reefs  lie  at 
the  edge  of  the  bank,  but  the  edge  is  in  most  places  covered  by  8  to  10  fathoms  of 
water.  Its  slope  is  unusually  steep.  With  two  exceptions,  all  the  islands  of  the 
group  are  now  planted  for  coconut  oil,  but  the  indigenous  vegetation  still  remains 
in  places.    The  land  plants  and  animals  are  almost  the  same  as  at  Coetivy  and  the 
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Chagofl,  there  being  few  additions  due  to  the  proximity  of  Africa  and  the  Seychelles. 
The  marine  fauna  and  flora  were,  however,  markedly  richer  even  than  at  Coetivy. 
The  excellent  scientific  work  done  by  the  expedition  has  now  been  brought  to  a 
cloie,and  Mr.  Gardiner  bears  witness  to  the  valuable  assistance  rendered  throughout 
by  Commander  Somerville,  his  officers  and  men. 

GEHEBAL. 

Siohthofen's  Successor. — Hofrat  Dr.  Albrecht  Penck,  Prof,  of  Physical 
Geography  at  the  university  of  Vienna,  has  been  appointed  to  succeed  to  the 
geographical  chair  of  the  late  Baron  von  Richthofen.  Bom  September  25,  1858, 
at  Reudnitz,  near  Leipzig,  Albrecht  Penck  studied  at  the  Realschule  and  University 
of  Leipzig.  He  took  part  in  the  geological  survey  of  Saxony ;  took  his  doctor's 
degree  before  1878;  quali6ed  as  teacher  in  1883  at  the  university  of  Munich; 
and  in  1886  married  Jela  Ganghofer,  a  sister  of  the  well-known  author.  Called 
in  1885  to  succeed  Friedrich  Simony  at  the  university  of  Vienna,  he  developed  a 
far-reaching  activity  as  scientific  investigator  and  teacher.  A  disciple  of  the  great 
American  geologists,  be  combined  their  method  of  research  with  the  geographical 
contemplation  of  nature,  becoming,  and  with  increasing  participation,  founder,  along 
with  Richthofen,  of  modem  **  Physiogeography."  The  principal  works  published 
by  him  during  his  uncommonly  productive  career  as  author  are '  Die  Vergletscberung 
der  deutfichen  Alpen,'  1882  (a  prize  essay),  "Das  Deutsche  Reich"  and  "Die 
Niederlande  in  Belgien"  (appearing  in  Kirchhoff's  Ldnderkunde  von  Europa, 
1885-1889)  ;  *  Die  Donau,'  1891 ;  *  Morphologie  der  Erdoberfliiche,'  1894  ;  *  Die 
Alpen  im  Eiszeitalter '  (written  in  co-operation  with  Ed.  Briickner),  1901  and 
following  years.  As  important  works  of  smaller  compass  may  be  named  '  Mensch 
und  Eiszeit,'  1884 ;  '  Die  Eiszeit  in  den  Pyrenieen/  1884 ;  '  Ziele  der  Erdkande 
in  Oesterreich,'  1889 ;  *  Studien  iiber  das  Kliraa  Spaniens  im  Tertiiir  und  Diluvium,* 
1894 — not  to  cite  numberless  other  publications.  Reference  may,  however,  be  here 
made  to  his  discussions  on  the  project  of  a  uniform  map  of  the  Earth  on  the  scale 
of  1 :  1,000,000,  put  forward  by  him  in  1891.  IVof.  Penck  is  first  and  foremost  an 
"intensive"  student  of  the  geographical  conditioDS  of  Central  Europe;  yet  he 
has  traversed  the  nortbem  and  western  lands  of  Europe,  if  with  hasty,  yet  also  with 
penetrating  eye.  Prof.  Penck  has  also  edited  the  Gcographische  Ahhandlungen  and 
other  serial  publications. 

The  World's  Corn  Production. — An  interesting  summary  of  the  statistics 
of  grain  production  in  1905  throughout  the  world  is  given  in  Export  for  November  9 
last,  on  the  basis  of  the  annual  report  of  the  Hungarian  Ministry  of  Agriculture. 
The  figures  are  to  some  extent  provisional,  but  may  be  relied  on  to  give  a  correct 
general  view  of  the  facU.  The  statistics  given  bear  on  the  five  principal  grain 
crops — viz.  wheat,  rye,  barley,  oats,  and  maize.  The  total  crop  was  somewhat  less 
than  in  1904,  but  the  deficit  was  almost  entirely  confined  to  Europe,  so  that  an 
increased  export  from  extra-European  countries,  especially  North  America  and 
Argentina,  is  to  be  anticipated.  An  interesting  table  gives  the  figures  for  the 
countries  of  the  world,  divided  into  importing  and  exporting  countries,  and  this 
brings  out  clearly  the  striking  change  which  has  lately  taken  place  in  regard  to 
the  main  sources  of  wheat-supply  to  the  importing  countries.  In  1904,  the  year 
for  which  exports  and  imports  are  given,  the  exports  from  the  United  States 
showed  a  continuance  of  the  decline  which  had  been  noticeable  during  the  two 
previous  years,  and  to  such  an  extent  that  that  country  at  present  takes  quite  a 
subordinate  rank  among  the  exporting  countries.  It  has,  of  course,  been  long 
recognized  that  with  the  increase  of  population  the  proportion  of  the  total  crop 
available  for  export  would  gradually  diminish ;  but  few  can  have  anticipated  the 
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rapidity  of  the  process,  which,  unless  some  special  influence  has  been  temporarilj 
at  work,  appears  quite  phenomenal.  Thus,  although  the  production  has  continued 
to  increase,  the  amount  exported  in  1004  fell  to  about  a  quarter  of  the  amount 
exported  in  1901.  Of  the  exporting  countries,  Russia  was  eauly  first,  with  a  total 
nearly  three  times  that  of  the  United  States ;  *  Argentina  next,  with  nearly  half  as 
much  again  as  the  latter;  and  British  India  third,  with  a  quarter  as  much  again, 
the  recent  increase  in  the  case  of  the  two  last  having  been  exceedingly  rapid. 
Canada,  on  the  other  hand,  came  far  behind,  with  a  total  little  more  than  half  that 
of  the  United  States.  These  facts  bear  striking,  witness  to  the  ease  with  which 
the  world's  markets  adjust  themselves  to  the  necessities  of  the  moment,  and  also 
to  the  expansion  of  which  the  wheat  production  is  still  capable.  Of  European 
countries,  France  is  still  able  to  produce  the  greater  part  of  the  grain  needed  for 
home  consumption,  though  the  German  imports  show  a  steady  increase.  Hungary 
increases  her  producUon,  though  the  exports  (almost  entirely  to  Austria)  remain 
stationary.    The  fourth  place  for  wheat  production  is  taken  by  Italy. 

The  Hinih  International  Gteographieal  Congress.— It  will  be  remembered 

that,  at  the  Washington  meeting  in  1904,  the  Congress  accepted  the  invitation 
extended  by  the  Swiss  Government  and  the  Geneva  Geographical  Society  to  meet 
in  ld08  in  Geneva.  Steps  are  already  being  taken  in  Switzerland  to  set  on  foot 
the  necessary  preparations,  and  a  circular  has  been  issued  by  the  Geneva  Geo- 
graphical Society,  announcing  that  the  meeting  will  be  held  between  July  27 
and  August  6, 1908.  An  organizing  committee  will  shortly  be  formed,  and  it  is 
hoped  that  a  provisional  programme  may  be  issued  in  the  course  of  the  year,  f 

The  Queensland  Geographical  Society.— An  intimation  has  been  received 

that  the  Queensland  branch  of  the  Royal  Geographical  Society  of  Australia  proposes 
to  celebrate  the  twenty-first  anniversary  of  its  formation  in  June  next.  Arrange- 
ments are  being  made  for  the  delivery  of  a  series  of  special  addresses  by  eminent 
authorities  on  geographical  science  in  its  widest  sense. 

The  **Oeographen  Kalendar."— A  new  issue  of  this  useful  annual  will 

shortly  be  published,  and  we  are  asked  by  the  editor  to  urge  on  all  those  to  whom 
proofs  have  been  sent  for  correction  the  importance  of  their  prompt  return. 

Acquisition  for  the  Map  Collection. — An  interesting  acquisition  has  lately 
been  made  in  the  form  of  a  copy,  in  excellent  preservation,  of  the  old  Dutch  hydro- 
graphical  atlas  brought  out  in  1584-85  by  Lucas  Jansz.  Waghenaer  under  the 
title  '  Spiegel  der  Zcevaerdt.'  This  work  was  virtually  the  first  printed  collection 
of  nautical  charts  ever  issued,  and  is  one  of  the  rarer  monuments  of  sixteenth- 
century  cartography,  perfect  copies  bsing  not  frequently  met  with.  The  charts 
represent,  in  considerable  detail,  the  European  coasts  most  frequented  by  the  Dutch 
sailors  of  the  period,  and  embrace  the  whole  of  western  Europe  from  northern 
Norway  to  the  Straits  of  Gibraltar.  The  work  consists  of  two  volumes  (bound  in 
one,  as  usually,  in  the  present  copy),  the  first  of  which  appeared  in  1584,  the  second 
in  1585,  in  which  year  a  second  edition  of  the  former  was  also  brought  out.  There 
is  a  copy  of  the  work  in  the  British  Museum,  but  in  this  case  both  the  first  and 
second  volumes  bear  the  latter  date.  It  is  remarkable  that  even  where  the 
subject-matter  is  identical,  the  type  of  the  text  was,  as  in  so  many  of  the  early 
atlases,  entirely  re-set  for  the  second  edition,  while  variations  occur  even  in  the 
issues  of  vol.  2  during  the  same  year. 


•  The  Bussian  wheat  harvest  was,  however,  in  1905  only  60  per  cent,  of  that 
in  1904. 
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OBITUARY. 


Captain  W.  D.  MoSwiney. 

We  regret  to  annoiince  the  death  of  Captain  William  Daoiel  McSwiney,  late 
7th  Dragoon  Guards,  after  a  long  illness,  at  the  early  age  of  forty-four.  He  was 
the  youngest  son  of  the  late  Key.  I.  H.  H.  McSwiney,  Rector  of  Barnoldby-le- 
Beck,  Lincolnshire. 

The  deceased  officer  resigned  a  captain's  commission  in  the  Stafifordshire  Militia 
in  NoYember,  1886,  in  order  to  enlist  in  the  19th  Hussars,  from  which  he  obtained 
a  commission  in  the  7th  Dragoon  Guards  two  years  later.  He  was  very  fond  of 
travel  and  adventurci  and  was  therefore  glad  to  be  employed  on  reconnaissance 
work  in  Persia  in  1890-91.  On  his  return  he  made  an  excellent  report  on  the 
trade  routes  of  that  country,  and  received  the  thanks  of  the  Gommander-in-Chief  in 
India  for  his  work.  In  1899  he  was  again  engaged  in  exploration  work  in  China, 
where  he  made  a  special  reconnaissance  of  the  Han  river,  and  on  his  return  he 
received  the  thanks  of  the  Secretary  of  State  for  War. 

Next  year,  at  the  outbreak  of  the  Boxer  troubles  in  China,  the  late  Captain 
W.  D.  McSwiney  was  selected  for  employment  as  a  special  service  officer  with  the 
expeditionary  force.  His  knowledge  of  foreign  languages,  his  tact,  skill,  and 
sound  common  sense,  enabled  him  to  smooth  over  many  difficulties,  especially 
during  the  Anglo-Russian  Railway  dispute  at  Tientsin,  where  Captain  McSwiney 
was  appointed  railway  staff  officer.  General  Sir  £.  G.  Barrow,  Chief  of  the 
Staff  of  the  Anglo-Indian  contingent,  has  borne  generous  testimony  to  his  tact  and 
reliability  under  circumstances  of  great  difficulty  and  delicacy.  The  late  Lord 
Hardwick,  when  making  his  statement  in  the  House  of  Lords  on  March  28,  1901, 
on  the  Anglo-Russian  Railway  dispute  of  Tientsin,  said,  *'  I  shall  only  be  praising 
those  to  whom  praise  is  due  if  I  commend,  in  the  warmest  manner,  the  tact  and 
self-control  displayed  by  the  British  officers  on  the  8[)ot." 

With  reference  to  his  exploration  work  in  China,  Captain  McSwiney  considered 
that  the  waterways  of  that  country  were  the  real  trade  routes,  and  that  we  should 
make  more  use  of  them.    "  China,"  he  says,  '*  is  essentially  a  country  of  waterways. 
Its  surface  is  literally  intersected  in  all  directions  by  rivers,  lakes,  and  canals,  and 
a  very  large  proportion  of  the  traffic  is  carried  on  by  water.     Only  those  who  have 
been  on  the  Chinese  rivers  and  canals  can  form  any  idea  of  the  teeming  population 
who  work  out  a  livelihood  in  boats.    Water-traflic  appeals  to  the  Chinaman,  and 
the  boating  population — a  sturdy  well-fed  race — is  always  the  most  friendly.    Their 
junks  can  be  made  very  comfortable,  and  almost  remind  one  of  the  houseboats  on 
the  Thames,  and  cheery  Henley  days.     A  great  deal  has  been  heard  of  railway 
concessions,  but  little  endeavour  seems  to  have  been  made  to  improve  and  work  the 
already  existing  waterways,  which  are  the  acknowledged  cheapebt  means  of  trans- 
port in  China,  as  in  other  countries." 

On  the  conclusion  of  the  Boxer  troubles  in  China,  the  late  Captain  McSwiney 
proceeded  to  join  his  regiment  in  South  Africa,  and  took  part  in  the  operations  in 
the  Transvaal  and  Orange  River  Colony,  obtaining  the  Queen's  medal  and  five 
clasps.  He  was  there  struck  down  by  enteric  fever  for  the  second  time  in 
his  life,  and  invalided  to  England.  He  retired  from  the  service  only  last  year 
on  account  of  continued  heart  trouble,  to  which  he  finally  succumbed,  deeply 
regretted  by  all  who  knew  him.  He  was  elected  a  Fellow  of  the  Royal  Geo- 
graphical Society  in  1898.     Captain  McSwicey  leaves  a  widow  and  one  child. 
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CORRESPONDENCE. 

Heed  for  Continuity  in  the  Conduot  of  Antarctic  Discovery. 

Projected  Expedition  of  Lieut.  Michael  Babne,  R.N. 

January,  1906. 
When  the  Society  resolved  to  take  up  the  great  work  of  Antarctic  discovery,  it 
was  certainly  with  the  intention  of  promoting  the  continuity  of  our  researches 
until  that  work  was  completed.  The  first  efifbrt  was  wisely  decided  to  be  made 
with  a  view  to  solving  the  geographical  problems  suggested  by  the  voyage  of 
Sir  James  Ross.  The  complete  success  of  the  recent  Antarctic  Expedition,  under 
the  command  of  Captain  Scott,  with  this  object,  while  largely  extending  our  actual 
knowledge,  has  also  opened  out  several  new  problems  in  geography  and  geology 
of  which  we  are  bound  to  seek  the  solution.  These  are  the  discovery  of  the 
unknown  portion  of  the  great  mountain  range,  the  extent  and  character  of 
King  Edward  YII.  Land,  the  southern  extent  of  the  great  ice  barrier,  and  the 
distribution  of  land  and  water  on  the  other  side  of  the  pole ;  to  be  ascertained  by 
way  of  the  Weddell  sea.  The  latitude  reached  by  Weddell  in  that  sea  has  not 
yet  been  passed. 

For  the  next  effort  there  is  a  clearly  defined  and  definite  object,  leading  directly 
to  further  increases  to  our  knowledge.  This  is  the  discovery  of  the  insular  or 
continental  character  of  Graham  Land.  When  this  is  certainly  known  there  will 
be  a  great  advance  towards  the  Eolution  of  the  chief  problems  brought  out  by  the 
discoveries  of  Captain  Scott's  Antarctic  Expedition.  An  enterprise  with  this 
definite  object  would  only  entail  one-eighth  of  the  cost  of  the  expedition  of 
1901-04.  It  will  have  an  object  of  great  geographical  importance,  with  a  fair 
prospect  of  success.  There  are  alternative  routes  by  the  open  sea  in  Weddell's 
track,  or  along  the  east  coast  of  Graham  Land. 

Lieut.  Michael  Barne,  a  distinguished  member  of  the  late  expedition,  is  striving 
to  organize  an  attempt  to  achieve  this  great  geographical  object.  There  is  no 
available  person  who  has  equal  qualifications.  With  inexhaustible  energy  and 
pluck,  he  is  ballasted  with  prudence  and  experience.  He  is  a  good  sailor  and 
navigator,  a  trained  magnetic  observer,  and  he  had  charge  of  the  deep-sea  sounding- 
gear  in  the  last  expedition.  Barne  has  had  the  experience  of  two  polar  winters, 
he  conducted  two  extended  sledge  journeys,  and  he  won  the  love  and  confidence 
of  all  who  served  under  him.  Captain  Scott  has  the  highest  opinions  of  his  young 
lieutenant's  qualifications  for  leading  a  difficult  enterprise. 

With  such  a  commander  we  may  feel  confident  in  the  result,  and  that  his 
expedition  will  advance  the  work  of  Antarctic  discovery  by  a  long  step.  It  will 
be  neceseary  to  raise  funds,  and  there  will  be  other  difficulties ;  but  they  must  be 
overcome,  for  it  is  a  comparatively  small  sum  that  is  needed.  There  will  certainly 
be  cordial  sympathy  on  the  part  of  our  Council. 

Clements  R.  Markham. 
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SESSION  1905-1906. 

Fourth  Meeting,  December  18, 1905.— The  Eight  Hon.  Sir  George  T.  Goldie, 
K.C.M.G.,  D.C.L.,  LL.D.,  F.B.S.,  President,  in  the  Chair. 

Elections:— CoZo/ieZ  Henry  Appleton,  B.E,;  Lieut  Cheiwode  Qeorge  Green 
Crawley  {R.M.  Artillery);  Robert  Holmes  Edleston,  F.S.J. ;  Captain  W.  H.  Maud 
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(^Somera^  Light  Infantry) ;  Henry  Rivers  Neuill ;  David  EanddU'MacIver,  M.A. ; 
Wilfred  G.  Walker, 

The  paper  read  was  :  — 

"  Anthropogeograpbical  In vestigationg  io  British  NewGuiaea"  (with  cinemato- 
graph illustrations).    By  Dr.  C.  Q.  Seligmann  and  Dr.  W.  Mersh  Strong. 

RESEARCH   DEPARTMENT. 
December  13,  1905. — Major  L.  Darwin  in  the  Chair. 

1.  "Criticism  of  the  Ordnance  Survey  Maps  from  the  Point  of  View  of  the 
Antiquities  on  them.''    By  F.  J.  Haverfield. 

2.  "  The  Vertical  Distribution  of  Land  in  England  and  Wales."     By  Nora  E. 
MacMunn  (introduced  by  Dr.  A.  J.  Herbertson). 

3.  Exhibition  of  some  Statistical  Maps  prepared  by  Students  at  the  Oxford 
School  of  Geography.     By  Dr.  A.  J.  Herbertson. 


Fifth  Meeting,  January  15, 1906. — The  Right  Hon.  Sir  George  T.  Goldie, 
K.C.M.G.,  D.C.L.,  LL.D.,  F.B.S.,  President,  in  the  Chair. 

Elections. — Thomas  Beginald  BaldvHn,  B.A. ;  Richard  Cooke,  A,C,P,;  Lieut. 
C.  H,  Oabriel,  LA. ;  F,  J.  Hughes;  Harry  Kemble ;  Alexander  Macdonald;  Hugh 
Giffin  McKinney ;  Edward  John  Munby ;  John  William  Potter ;  Robert  Sive* 
tmight ;  George  Sowman ;  Henry  Newton  Stevens;  William  Baker  Whelan. 

The  paper  read  was : — 

*^  British  East  Africaa  Plateau  and  its  Economic  Conditions."  By  Major  A. 
St.  Hill  Gibbons. 

Sir  Mountstuart  Grant  Duff. 

The  President  said :  I  could  not,  speaking  from  this  chair^  open  our  proceed- 
ings to-night  without  making  a  passing  reference,  which  must  be  all  too  brief,  to 
the  lamented  death  of  our  former  President,  Sir  Mountstuart  Grant  Dufif.  The 
Fellows  of  the  Society  know  that  he  was  a  Fellow  for  some  forty-five  years,  and 
that  he  served  as  President  for  four  years,  from  1889  to  1893.  I  need  not  tell  }ou 
that  Sir  Mountstuart  Grant  Duff  was  a  man  of  the  greatest  distinction ;  distioction 
of  intellect,  distinction  of  character,  and  didtinction  in  service  to  his  country.  He 
brought  to  the  Presidential  Chair  an  admirably  equipped  mind  and  a  vast  store  of 
experience.  He  was  by  nature  an  historian  and  a  geographer.  The  two  qualities 
in  their  higher  forms  can,  indeed,  hardly  be  separated  from  each  other.  I  can 
speak  from  personal  experience  of  the  admirable  way  in  which  ho  performed  his 
duties  as  President  during  those  four  years,  for  I  had  the  honour  at  that  time  to 
he  a  Member  of  the  Council.  He  devoted  himself  to  the  Presidential  work  with 
the  greatest  possible  assiduity  and  ability,  and  it  has  been  with  deep  regret  that 
the  Fellows  of  the  Society,  and  especially  those  who,  like  myself,  had  personal 
ties  of  friendship,  have  learnt  of  his  death. 

Mr.  Einar  Mikkei.sen*8  Arctic  Expedition. 

The  President  said ;  Before  we  separate,  I  must  carry  you  for  one  moment 
from  the  equator  to  the  arctic  circle.  I  presume  that  you  have  read  in  the  current 
number  of  our  Journal  a  paper  by  Sir  Clements  Markham — it  was  his  recent 
address  to  the  Re£earch  Department — on  what  remained  to  be  done  in  the  arctic 
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circle  in  the  way  of  exploration.  He  pointed  out  that  the  next  great  work  was 
the  exploration  of  the  Beaufort  sea  between  the  archipelago  north  of  America 
and  the  New  Siberian  islands.  Mr.  Einar  Mikkelsen — who  \b  here  to-night,  and 
that  is  why  I  introduce  the  subject — is  now  starting  to  explore  this  arctic  region. 
Our  Society  has  given  a  donation  to  the  expedition — not,  indeed,  a  large  one,  but 
enough  to  show  that  it  wishes  Mr.  Mikkolsen  full  success.  On  your  behalf  I  now 
wish  him  God-speed. 
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AddUions  io  Ae  lAbrary. 
Bj  XDWABD  HSAWOOD,  MJL,  Librairian,  B.a.8. 

The  following  abbreWatiom  of  nomis  and  the  a^fectlTeB  deriyed  from  them  are 
employed  to  indicate  the  sooroe  of  artiolea  horn  other  pablloationa.  Geographical 
namee  are  in  each  oaae  written  in  full : — 


A.  s  Academy,  Aoademie,  Akadiwnie. 
Ahh.  s=  Abhandlnngen. 

Ann.  =  Annals,  Aimales,  Annalen. 

B.  s  Bulletin,  Bollettino,  BoletioL 
OoL  =  Colonies. 

Oom.  =  Oommeroe. 

0.  B.  s  Gomptes  Bendna. 
KsErdkonde. 

Q.  s  Qeography,  G^ographie,  Geografla. 
Ges.s  Gesellflohaft. 

1.  s  Institate,  Inatltntlon. 
Is.  s  Isvestiya. 

J.  s  Journal. 

Jb.  =  Jahrbuoh. 

k.  n.  k.  =  kaiserlich  nnd  k5niglioh« 

M.  s  Mitteilungen. 


Mag.  s  Magaiine. 

Mem.  (Mdm.)  =  Memoirs,  M^moires. 

Met.  (m4t)  =s  Meteorological,  eto. 

P.  =  rrooeedingi. 

B.  =  Boyal. 

BeT.  (Biv.)  =  Beview,  Be^ue,  Bivista. 

S.  s  Society,  Sooi^t^,  Selskab. 

So.  ss  Scienci9(B}. 

Bitib.  =  Sitsnngsberioht. 

T.  s  Transactions. 

Ts.  =  Tijdsohrift,  Tidskrin. 

V.  =  Yerein. 

Yerh.  =  Yerhandlungen. 

W.  s=  Wisaensohaft,  and  oomponndi. 

Z.  =  Zeitsohrift. 

Zap.  =  ZapitkL 


On  account  of  the  ambiguity  of  the  words  octavo,  quarto,  etc.,  the  size  of  books  in 
the  list  below  is  denoted  by  the  length  and  breadth  of  the  cover  in  inches  to  the  nearest 
half-inch.    The  size  of  the  Journal  is  10  x  6}. 

A  selection  of  the  works  in  this  list  will  be  notioed  elsewhere  in  the  **  Jonmal." 


EUBOFE. 

Alps.  G.Z.  11  (1905) :  523-526.  Freeh. 

Noch  einmal  die  Einheitliohkeit  dcr  Eiszeit  und  die  *'  Eiszeiten  "  in  den  Alpen. 
Von  Prof.  Dr.  F.  Freeh. 

Alps.  M.K.K.G.  Qes.  Ift^  48  (1905) :  403-425.  Karek. 

Waldgrenzstudien  in  don  oBterreichlschen  Alpen.  Yorlaufiger  Beriebt  fiber  deren 
bishcrige  Ergebnisse.    Von  Prof.  Dr.  R.  Marek. 

Noticed  in  the  Monthly  Record  (ante,  p.  194). 

Alps— Lakes.  G.Z.  11  (1905) :  381-388.  Fenck 

Die  grosson  Alpenseen.    Von  A.  Penck. 

Anstria.  Milliner. 

Die  Seen  des  unteren  Inntales  in  der  Umgebung  von  Rattenberg  und  Kufstein. 
Von  Dr.  J.  Mii liner.  (Sonderabdruck  aus  der  Ferdinandeums-Zeitschrift.  3  F. 
49  Heft.)  Innsbruck,  1905.  Size  8^  x  5^,  pp.  126.  Maps.  Presented  by  the 
Author. 

Austria— Bohemia.  G.Z.  11  (1905) :  344-346.  Zemmrioh. 

Die  Spracbgebicte  Bohmens  nach  der  Volksziihlung  yon  1900.  Von  Dr.  J. 
Zemmrich. 
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Bftltie.  OtoL  Mag.  2  (1905):  311-320,  337-352,  407-413,  454^62.  Howorth. 

The  Recent  Geological  History  of  the  Baltic.    By  Sir  H.  H.  Howorth.    With  Map 
attd  lUuttration, 

Baltio  OOASti.     Math.  u.  Naturw.  Berichte  Ungarn  20  (1902) :  332-336.  Bern&tsky. 

Ueber  die  Vegetation  des  Flugsandes  an  der  Ostsee.    Von  Dr.  J.  Bemitsky. 
Europe.  Mingard. 

Bound  the  World  Geographical  HandbookB.    HI  Europe.    By  W.  Vere  Mingard. 

London :  T.  C.'&  E.  0.  Jack,  ^not  dated].    Size  7  X  5,  pp.  108.    Maps  and  lllustra- 

tiom.     Price  6d.     Presented  by  the  Publishers. 

Europe— Trade  Boates.      Contemporary  Rw.  88  (1905)  :  665-G77.  Kann. 

New  Trade  Routes  in  Europe.     \\y  J.  S.  Mann.     With  Maps. 
A  forecast  of  the  effect  of  the  opcnin^^  of  the  Simplon  tunnel  and  other  railways 
in  course  of  construction. 
Tranoe.  Ann.  G.  14  (1905) :  296-309.  Angot. 

La  temperature  de  la  France.    Far  A.  Angot     With  Maps. 

Tranoe.  Potter. 

Some  Summer  Resorts  in  the  South  of  France.  By  J.  W.  Potter,  1906.  Nice : 
Galig^ani  Jjibrary.     Size  7x5,  pp.  114.     Presented  by  the  Author. 

Franoe— Agriculture.     Contemporary  Rev.  88  (1905)  :  729-751.  Eltibaoher. 

The  agricultural  prosperity  of  France.     By  O.  Eltzbacher. 

Prance— Kauges.  Ann.  G.  14(1905):  310-317.  LevainTille. 

Les  Manges.    Notes  de  g^graphie  humalne.    Par  le  Capitaine  Levainville. 
A  district  in  Maine-et-Loire  to  the  south  of  the  river  Loire. 

Germany.  Deutsoh.  Rundschau  G.  27  (1905):  464-466.  Kankowski. 

Zur  Regulierung  der  Nogat.     Von  H.  Mankowbki.     With  Map. 

Germany— Bavaria.       Deutsch.  Rundschau  G.  28  (1905)  :  21-30.  Beladl. 

Der  Einfluss  der  Eisenbahnen  auf  die  Verteilung  der  Menschen  und  ihrer  Siedel- 
ungen  in  Bayern.     Von  Dr.  J.  Reindl. 

Bussia.  Deutsche  G.  Blatter  28  (1905) :  73-96.  Friedericbsen. 

Kussland,  Land  und  Leute.     Von  Dr.  Max  Friodcrichsen. 

Bussia.  Mem.  Hydrography  28  (1904) :  i:)G-159.  Filipoff. 

Port  Morzliowetz  on  the  Kanin  peninsula.     By  A.  M.  Filipoflf.     [In  Russian.] 

Bussia.  National  G,  Mag.  16(1905):  309-3S2.  Orosvenor. 

Evolution  of  Rnssian  Government.     By  Dr.  E.  A.  Grosvenor.     With  Illustrations, 

Seandinayia— Earth-movements.  HSgbom. 

Nya  Bidrag  till  Kannedomrn  om  do  Kvarfara  Nivaiftirandringarna.  I.  Norra 
Skandinavien.  Af  A.  G.  Hogbom.  (Meddelanden  frAn  Upsala  Universitcts 
Mineralosrisch-Goologiska  Institution,  26.)  Stockholm,  1904.  Size  8J  x  5^,  pp.  26. 
Map  and  Section. 

Spain — Volcanoes.  Sapper. 

Die  Catalonischon  Vulkane.  Von  Karl  Sapper.  (Sonder-Abdruck  aus  der 
Zeitschrift  der  Doutschen  geologischen  Gesellschaft,  Band  56,  Heft  3.)  Size 
9  X  5J,  pp.  (9).    Map  and  Diagram.     Presented  by  the  Author. 

Sweden  and  Norway.  Kordlund. 

The  Swedish-Norwegian  Crisis:  A  History  with  Documents.  By  Dr.  K.  Nord- 
lund.  Upsala  and  Stockholm  (1905).  Size  9x6,  pp.  108.  Presented  by  Messrs. 
Romeike  and  Curtice. 

Sweden  and  Norway.  

The  Union  between  Sweden  and  Norway.  The  Address  presented  to  the  King 
by  the  Swedish  Parliament.     Stockholm,  11)05.     Size  8J  x  5 J,  pp.  16. 

Switierland.  


Graphischo  Durstellung  der  Schweizerischen  hydrometrischen  Beobachtuogen 
und  der  Luft-Temperaturen  und  Niederschlags-Hohon  fUr  das  Jahr  1903.  [In 
German  and  French.]     Bern,  1904.     Size  15  x  9^,  pp.  20.     Diagrams. 

Switierland— Census.  


Statistiqne  de  la  Suisse,  1 15*  Livraison.     Resultats  Statistiqoos  du  Recensement 
Federal  du  1"'  Decembre,  1900.    2"  vol.     La  population  r^pirtie  d'apr^s  le  sexe. 

No.  II.— February,  1906.]  p 
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r^tat  oivil  ot  Tftge.  Berae,  1905.  Size  11  X  9,  pp.  32  and  406.  Maps  and 
Diagrams. 

Turkey.  Sittb.  K.A.W.  Wien  113  Aht  I  (1904) :  104-118.  Sohaffer. 

Die  geologiflohen  Ergebnisse  einer  Beifie  in  Thrakien  im  Herbste  1902.  Yon 
Dr.  F.  X.  Sohaffer.    With  Map. 

Turkey— Samothraoe.    B.8.B.  BeUje  O.  29  (1905):  168-181,  281-301.         HauttecoBur. 

Llle  de  Samothrace  (Samothraki).    Far  H.  Hauttecoeur.    With  Map. 
United  Kingdom — ArokflBology.  

Report  of  the  Committee  on  Ancient  Earthworks  and  Fortified  Enclosures,  pre- 
sented to  the  Congress  of  Archsoologtcal  Societies,  5th  July,  1905.  Size  8^  x  5}, 
pp.  6.    Presented  by  I.  C.  Qouldy  Esq. 

United  Kingdom — Gambridgeikire.  Fordham. 

Cambridge  Maps.  An  annotated  List  of  the  pre-Survey  Maps  of  the  County  of 
Cambridge,  1579-1800.  By  H.  G.  Fordham.  (From  the  Cambridge  Antiquarian 
Society's  Communications,  vol.  11.)  [Not  daUd.}  Size  11^  x  9,  pp.  (72).  Fac- 
similes.   Presented  by  the  Author. 

A  very  complete  list  of  printed  maps  of  Cambridgeshire  from  the  time  of  Chris- 
topher Sazton  onwards,  with  notes. 

United  Kingdom— Oomwall.    G.  Teacher  3  (1905)  :  13-22.  Andzews. 

The  Northern  Cliffs  of  the  Land^s  End  Peninsula.  By  A.  W.  Andrews.  Map 
and  Illustrations. 

United  Kingdom— Isle  of  Wight.  Bold. 

The  Island  of  Ictis.    Communicated  to  the  Society  of  Antiquaries  by  Clement 
Beid,  F.R.B.    London :  Printed  by  J.  B.  Nichols  &  Sons,  1905.    Size  12  x  10,  pp.  8. 
Maps.    Presented  by  the  Author. 
Noticed  in  the  Monthly  Becord. 

United  Kingdom — Oxfordshire,  eto.  Evans. 

Highways  and  Byways  in  Oxford  and  the  Cotswolds.    By  H.  A.  Evans,  with 
Illustrations  by  F.  L.  Griggs.    London:  Macmillan  &  Co.,  1905.     Size  8  x  5^, 
pp.  xvi.  and  408.     Mapt^  and  Illustrations.    Price  6s.     Presented  by  the  Publishers. 
Describes  a  summer  excursion  into  the  hill-country  north  and  west  of  Oxford,  with 
a  preliminary  tour  through  that  city.    As  in  the  other  volumes  of  the  series,  the 
arohasology,  history,  and  associations  of  the  district  are  frequently  touched  upon. 

United  Kingdom— Sootland.  Shearer. 

Old  Maps  and  Map  Makers  of  Sootland,  by  J.  E.  Shearer,  Bookseller.  Stirling  : 
B.  8.  Shearer  &  Son,  1905.  Size  10)  x  7),  pp.  vi.  and  86.  Facsimile  Maps. 
Price  108.    Presented  by  the  Publishers. 

Be-issue  in  extended  form  of  papers  in  the  Scottish  Oeographicdl  Magazine^  the  first 
of  which  was  noticed  in  the  Journal  for  September  last  (p.  327).  It  is  useful  as  bringing 
together,  by  means  of  reproductions,  the  most  important  of  the  early  maps  of  Scotland. 

United  Kingdom— Scotland.  Lewis. 

The  Plant-remains  in  the  Scottish  Peat  Mosses.     By  Francis  J.  Lewis.     Part  i. 

The  Scottish  Southern  Uplands.    (From  the  Transactions  of  the  Royal  Society  of 

Edinburgh,Yo\.  ^1,1905.)   Size  12  x  9J,  pp.  [25].    PlaUs.    Prettented  by  the  Author. 

See  Monthly  Record,  ante. 

United  Kingdom— Wales.  Bradley. 

In  the  March  and  Borderland  of  Wales.    By  A.  G.  Bradley.    With  sketches  of 
the  country  by  W.  M.  Meredith.    London  :  A.  Constable  &  Co.,  1905.    Size  9]  x  6J, 
pp.  xvi.  and  430.     Map  and  Illustrations.    Price  lOs.  6d.  net.    Presented  by  the 
Publishers. 
Describes,  in  the  pleasant  style  to  which  readers  of  Mr.  Bradley's  books  have  become 

accustomed,  a  most  interesting  portion  of  Great  Britain,  with  abundant  notes  on  the 

historical  associations.     The  illustrations  are  particularly  attractive. 

United  Kingdom— Yorkshire.  Home. 

The  Evolution  of  an  English  Town.  Being  the  story  of  the  ancient  town  of 
Pickering,  in  Yorkshire,  from  Prehistoric  times  up  to  the  year  of  our  Lord  Nine- 
teen Hundred  and  Five.  By  Gordon  Home.  London:  J.  M.  Dent  &  Co.,  1905. 
Size  9x6},  pp.  XX.  and  292.    Map  and  Illustrations.    Price  lOs.  6d.  net. 

The  opening  chapters  deal  with  the  early  physical  history  of  the  vale  of  Pickering 
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as  influenoed  by  the  glaoial  epoch,  etc.    The  fortanes  of  the  town  in  Roman,  Saxon, 
and  later  times  are  then  traoed  in  Buooeation. 

Ada—Ostiaks.  Ziehy. 

Dritte  Aaiatische  ForschungBreise  des  Grafen  £agen  Zichy.  Band  Y.  Sammlnng 
Ostjakisoher  VolksdichtungoD,  Heldengesango  mythologischon  Inhalta,  Gotter- 
beBchwdrungsformeln  und  Barenlieder  auf  Grund  des  Regulysohen  NachlasseB  und 
eigener  Sammlnngen.  Yon  J.  P£pay.  Leipzig  :  K.  W.  Hiersemann,  1905.  Size 
12^  X  9^,  pp.  Ixxzii.  and  282.    Portrait  and  FaeaimUeB.     Price  20«. 

Central  Alia— Tlan  Shan.     Tour  dn  Monde  11  (1905) :  457-516.  Brooherel. 

Yoyage  du  Prince  Scipion  Borghbse  aux  Monte  O^lestes.  Par  J.  Brooherel.  With 
Maps  and  lUustrcUiona. 

China.  M.  Sen.inan  Orient.  SpracJien  8,  1  Abt.  (1905):  269-292.  Beti. 

Yon  Ichang  iiber  Land  nach  Chungking.  Von  Dr.  Beta.  With  Map  and  IHuttra- 
tion$. 

Dr.  Betz  took  the  route,  rarely  if  ever  followed  by  Europeans,  on  the  north  side  of 
the  Tang-tse. 

China.  [Campbell.] 

Military  Report  on  the  Proviniies  of  Shensi  and  Kansu  (Shen-Kan).  CJompiled  in 
the  Intelligence  Branch,  Quarter-Master-Generars  Department,  Simla.  Simla, 
1905.  Size  10  x  6.  pp.  298.  Pfant  and  Illustrations,  PreserUeil  by  the  Intelligenee 
Branchy  Quarter- Master- OeneraVi  Dep.,  Simla. 

China.  M.  Seminars  Orient.  Sprachen  8,  1  Abt.  (1905) :  139-181.  Tschepe. 

Die  drei  Kiang  des  Chouking.  Ihre  Gesohichte  yon  ehedem  bis  jetzt.  Yon  P.  A. 
Tschepe.     With  Maps. 

DiscuBsos  the  problem  of  the  three  Kiangs  (great  rivers)  mentioned  in  the  hifltorical 
work  **  Chouking.*' 

China— Sechnan.        J.  China  Br.  R.  Asiatic  S,  36  (1905) :  30-50.  Vale. 

Irrigation  of  the  Chen-tu  Plain  and  beyond.     By  J.  Yale.     With  Plan. 

China— Sechnan.        /.  China  Br.  It.  Asiatic  S.  36  (1905)  :  51-102.  Watson. 

Journey  to  Sungp'an.     By  W.  C.  H.  Watson.     With  Map. 

China — Weihaiwei.  

Weihaiwei.  Report  for  1904.  Colonial  Reports,  Annual  No.  450,  1905.  Size 
9J  X  C^,  pp.  56.     Price  2i(/. 

Chinese  Empire— Tibet.  Laadon. 

Perceval  Landon.  A  Lhassa,  la  ville  interdite.  Description  da  Tibet  Central  et 
dee  coutumcs  do  ses  habitants,  relation  dr  la  marche  de  la  mission  eovoyee  par  le 
Gouvernemont  Anglais  (1903-1904).  Paris  :  Huchetto  et  (Me,  1906  [1905].  Size 
10  X  7,  pp.  viii.  and  450.  Map  and  Illustrations.  Price  20  fr.  Presented  by  the 
PublisherK. 

A  well-got -up  translation  of  Mr.  Landon'a  work,  slightly  abridged.     It  contains  all 
the  photogravures,  but  none  of  the;  text  illustrations. 

Philippine  Islands.  Atkinson. 

The  Piiilippine  Islands.  By  F.  W.  Atkinson.  Boston,  etc. :  Ginn  &  Co.,  1905. 
Size  8^  X  <s  pp.  iv.  and  42G.  Maps  and  Illustrations.  Price  10«.  (jd.  net.  Pre- 
sented by  the  Publishers.     [To  be  reviewed.] 

Philippine  Islands.  National  G.  Mag.  16  (1905) :  361-375.  Taft. 

The  Philippines.     By  the  Hon.  W.  H.  Taft.     With  Illustrations. 

Bnssia— Armenia.  It.  Imp.  Buss.  G.8.  40  (1904)  :  355-398.  Grinevsky. 

Preliminary  report  on  the  journey  in  Armenia  and  Karabagh.     With  Illustrations, 

[In  Rust^ian.] 

Bnssia— Oancasns.      J.Ii.  United  Service  I.  49  (1905) :  1164-1174.  Beresford. 

The  Stronghold  of  Schamyl.     By  Colonel  C.  E.  de  la  Poer  Beresford. 

Russia— Cancasns.         Iz.  Imp.  Buss.  O.S.  40  (1904):  273-293.  Shershenko. 

The  Kurtatinsk  pass  and  the  Zeiski  glacier.    By  A.  I.  Shershenko.    [In  RuBsian.] 

P  2 
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BimU— Siberia.  Bogoru. 

The  Ohuokohee.    By  W.  Bogoras.  I.— Material  Culture.     (Publ.  Jerap  North 

Pacific  Expedition,  vol.  7,  part  I.)  Leiden  and  New  York,  1904.  Size  14  x  11, 
pp.  276.    Map  and  llluitrationg, 

Bnifia— Siberia.  Mem.  Hydrography  26  (1904) :  160-167.  FilipofP. 

Waterway  to  Siberia  by  Tahmal  peninsula.    By  A.  Filipoff.    [In  Russian.] 

Bnssia— Siberia.  Laufer. 

The  Decorative  Art  of  the  Amur  Tribes.  By  B.  Laufer.  (Publ.  Jesup  Nortli 
Pacific  Expedition,  vol.  4,  part  i.  =  Mem.  Amer.  Museum  Nat.  Hist.,  vol.  7, 
part,  i.)    New  York,  1902.    Size  14  X  U,  pp.  86.    laustratians. 

Bossia—Siberia— Lake  Baikal.    Iz.  Imp.  Rusn.  G.8.  40  (1904):  294-329.      Drishenko. 

Observations  of  the  Hydrographical  Expedition  on  Lake  Baikal.  By  F.  Drishenko. 
[In  Russian.] 

Turkestan.  Iz.  Turkestan  Br,  Imp.  Ruts.  G.8.  4  (1905) :  pp.  262.  Berg. 

Scientific  Results  of  the  Aral  Expedition  of  the  Turkestan  Branch  of  the  Imperial 
Geographical  Society.  Part  vi.  L.  Berg.  Die  Fische  von  Turkestan.  [In 
Russian.]     With  iUu$traiioh$. 

Turkey.  Abhandl.  K.K.O.  Oes.  Wien.  6  (1905) :  No.  1.  Fenther. 

Eine  Reise  in  das  Qebiet  des  Erdschias  Dagh  (Kleinasien),  1902.  Von  D.  Arnold 
Penther.  Mit  Beitragen  von  Dr.  E.  Zederl^uer  und  I.  Tschamler.  Pp.  48.  Map 
and  Plates. 

Noticed  in  the  Monthly  Record  (December,  p.  667). 

Turkey— Keoea  Railway.    Petemuinns  M.  61  (1905) :  189-191.  Saad. 

Die  Mekkabahn  und  die  Stadt  Haifa  am  Karmelgebirge.     Yon  Dr.  Saad. 

Turkey— Palestine.  G2o&u<  88  (1905):  117-120.  Klengel. 

Ueber  das  Elima  von  Pal'astina.    Yon  Dr.  F.  Elengel. 

A7BI0A. 

Africa— Commnnioations.  Beget  and  Foorbaix. 

B.8.  d' Etudes  Colon.  12  (1905):  385-412. 

La  Penetration  du  Centre  Africain.  Banana  port  maritime  et  t^te  de  ligne  de 
chemin  de  fer.     Par  L.  Boget  et  Y.  Pourbaix.     With  Maps. 

Deals  with  the  general  question  of  African  communications,  as  well  as  with  the 
special  subject  mentioned  in  the  title. 

British  East  Africa.  

British  East  Africa  Protectorate.  Report  on  the  Working  of  the  Uganda  Railway 
and  the  SteambcMtt  Service  on  Lake  Victoria,  1904-05.  London  :  Wyman  &  Sons, 
1905.    Size  13}  x  8},  pp.  40.    Price  id. 

Brittsh  East  Africa— Language.  KoGregor. 

A  Grammar  of  the  Kikuyu  Language  (British  East  Africa).  By  A.  W.  McQregor. 
London,  1905.     Size  7  x  4§,  pp.  160.     Presented  by  the  Author. 

The  first  Kikuyu  grammar  ever  publi8he<l. 

Gape  Colony.       Mountain  Cluh  Annual,  Cape  Town  9  (1904-5):  17-20.  [Ford.] 

Groot  Drakenstein  Peak.     By  S.  Y.  F.     Illustration. 

Cape  Oolony.  CHll. 

Report  of  His  Majesty's  Astronomer  at  the  Gape  of  Good  Hope  to  the  Secretary  of 
the  Admiralty,  for  the  year  1904.  London :  Printed  by  Eyre  &  Spottiswoode, 
1905.    Size  12^  x  10,  pp.  18. 

Central  Africa— Okapi.  Ymer  25  (1905) :  813-323.  Lonnberg. 

Okapidjurets  geografiska  uibredning  jamte  u&grs.  notiser  om  Kongolandets  fauna. 
Af  E.  Lonnberg.     With  Map  and  Illustration. 

Central  Africa— Bnweniori.    Mouvement  O.  22  (1905) :  523-527.  Wauters. 

Le  massif  neigeux  dn  Ruwenzori.    Par  A.  J.  Wauters.    With  Map  and  Tllustratioti. 

Congo.  Mouvement  0.  22  (1905) :  346-349.  Steinier. 

La  g^logie  du  Congo.    Par  X.  Stainier. 
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SgTpt  OoUoek. 

River,  Sand,  and  Sun.  Being  sketches  of  the  C.M.S.  Egypt  Mission.  By  Minna 
0.  Gollock.  London :  Church  Missionary  House,  1906  [1905].  Size  8^  x  6^, 
pp.  vi.  and  184.  lUuttrations.  Price  3«.  6d.  Presented  by  the  Church  MUtionary 
Society, 

Freneh  Oninea.  If  achat. 

Guin^  Fran^alse.  Les  Rivieres  du  Sud  et  le  Fouta-Diallon.  Geographic  phy- 
sique et  Civilisations  indigenes.  Par  J.  Muchat.  Paris :  A.  Challamel,  1906 
(1905).    Size  llj  x  8,  pp.  326.     Maps.     Presented  by  the  Author. 

The  most  careful  and  detailed  study  of  this  region  that  has  yet  appeared. 
Koroeco.  Keakin. 

Life  in  Morocco  and  Glimpses  beyond.  By  Budgett  Meakin.  London :  Chatto 
&  Windus.  1905.  Size  9x6,  pp.  xii.  and  400.  Illustrations.  Price  12«.  6d.  net. 
Presented  by  the  Publishers. 

Popular  sketches  derived  from  the  author's  personal  experiences  iu  Morocco,  with  a 
refum^  of  recent  events  and  didcussiou  of  the  political  outlook. 

Vorth-Sast  Africa.  Hayes. 

The  Source  of  the  Blue  Nile.  A  record  of  a  journey  through  the  Soudan  to  Lake 
Tsana  in  Western  Abyssinia,  and  of  the  return  to  Kgypt  by  the  valley  of  the 
Atbara,  with  a  Note  on  the  Religion,  Customs,  etc.,  of  Abyssinia.  By  A.  J. 
Hayes,  and  an  Entomological  Appendix  by  £.  B.  Ponlton,  ll.d.  London :  Smith, 
Elder  &  Co.,  1905.  Size  9x6,  pp.  xii.  and  316.  Maps  and  Illustrations.  Price 
10s.  6d.  net.     Presented  by  the  Publishers. 

The  increased  attention  now  directed  to  Abyssioia  lends  some  interest  to  this 
book,  as  not  much  has  been  written  of  late  on  the  western  part  of  the  country,  although 
the  journey,  of  course,  broke  no  new  ground.  The  book  embodies  information  collected 
from  other  works.    (See  Reviews,  ante.) 

Sahara.  Duveyrler,  Kaunoir,  and  Schirmer. 

Sahara  Alg^rien  et  Tunisien.  Journal  de  Route  do  Henri  Duveyrier,  public  et 
annot^  par  C.  Maunoir  ot  H.  Schirmer.  Pre'ce'de'  d*une  Biographic  de  H.  Duvey- 
rier par  C.  Maunoir.  Paris :  A.  Challamel,  1905.  Size  10  x  6J,  pp.  xxiv.  and 
214.    Presented  by  Mme.  C.  Maunoir. 

A  selection  from  the  unpublished  notes  of  the  well-known  Saharan  explorer,  dealing 
with  the  journey  of  1860. 

Sahara.  Fourean. 

Documents  scientifiques  de  la  Mission  Salmrienne.  Mission  Foureau-Lamy 
**d' Alger  au  Congo  par  le  Tchad."  Par  F.  Foureau.  (Publ.  de  la  Soc.  de  G^ogr. 
Paris.)  Faso.  ii.,  iii.  Paris :  Masson  et  Cie.,  1903-1905.  Size  13  x  10,  pp.  1210. 
Maps  and  Illustrations  ;  and  Maps  in  separate  cover.  Two  copies^  presented  by  M.  F. 
Foureau,  and  the  Society  de  Q^ographie,  Paris.    [To  be  reviewed.] 

Sahara.  Besset  and  Flamand. 

lienseifjnements  Colon. y  Comity  A/ri que  Frau^<nite  (1905):  123-139. 
fisquisse  p:eologi«iuo  des  rep:ioiiB  de  TAhnet,  du  Tanesrouft,  de  TAdrar  (Nord),  du 
Tassili  des  Ahaggar,  du   Ahaggar  et  du   Tifedest.      Capitaiiie   Besset.     With 
Diayrams. 
Note  sur  les  observations  ge'ologiques  et  morphologiques  relevees  par  le  capitaine 
Besset,  suivie  d*un  appendice  lithologique,  G.  B.  M.  Flamand. 

Sahara.  La  (?.,  B.S.G.  Paris  12  (1905):  130-135.  

Le  Sahel  maure  et  le  Hodh.     With  Map. 

Sahara.  Jiev.  O.  56  (1905)  :  193-197.  

Une  reconnaissance  dans  TKrg  Iguidi.     With  Map  and  Ulustratiot^. 
The  reconnaissance  was  mtulo  by  Captain  Flye-Sainto-Marie  from  Taat,  in  order  to 
obtain  information  on  the  routes  leading  from  Morocco  to  the  Sudan  (see  December 
number,  p.  071). 

SomaUland.  Jennings  and  Addison. 

With  t}ie  Abyssinians  in  Somaliland.  By  Major  J.  W.  Jennings  and  G.  Addison, 
with  a  Preface  by  Colonel  A.  N.  Rochfort,  c.b.,  etc.  London :  Hodder  &Stoughton, 
1905.  Size  9^  X  6^,  pp.  xii.  and  266.  Map  and  Illustrations.  Price  lOs.  ijd.  net. 
Presenttd  by  the  Publishers. 

Narrative  of  the  expedition  undertaken  during  the  operations  against  the  ^*  Biad 
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Mullah."    It  sapplles  an  interesting  ioBight  into  the  military  organization  of  the 
Abyannians  and  their  methods  of  conduoting  an  expedition. 

South  Afriea—Bonndary.  


Africa,  No.  5  (ld05).  Award  of  His  Majesty  the  King  of  Italy  respecting  the 
Western  Boundary  of  the  Barotse  Kingdom.  Loudon :  Wyman  &  Sons,  1905. 
Size  18^  X  8i,  pp.  6.    Map.    Price  2|(2. 

See  article  in  the  August  number,  with  map. 

South  Afrioa— Bushmen.    M.  DeuUeh,  Sdhuizgeb,  18  (1905) :  194-292.  Fanarge. 

Die  Buschmanner  der  Kalahari.  You  Dr.  S.  Passarge.  With  Map  and  lUw- 
tratians. 

South  Afrioa— Kalahari.  M.  deuU  Schutzg^.  18  (1905):  194-292.  Passarge. 

Die  Buschmanner  der  Kalahari.    Von  Dr.  S.  Passarge.    Map  and  lUwlrations, 
A  detailed  study  of  the  Bushmen,  their  distribution,  mode  of  life,  etc. 

Sudan— Blver-system.        Bev.  Colon.,  N.S.  No.  26  (1905):  257-264.  Keynier. 

Le  regime  hydrographique  du  Soudan.    Par  le  Captaine  O.  Meynier. 

The  writer  thinks  that  the  rivers  of  the  Western  Sudan  all  show  a  tendency  to  shift 
their  courses  southward,  and  that  various  districts  are  becoming  more  and  more  dry. 

Togo.  Olobus  88  (1905) :  137-139.  KHrehhofl: 

Das  kiinstliche  Wegenetz  in  Togo.    Yon  D.  Kurchhoff.     With  Map. 

Besides  the  railway  to  Agome,  there  is  a  network  of  footpaths,  and  a  limited 
number  of  roads  with  bridges. 

Togo.  M.  au8  den  DeuU.  Sehutzgebieten.  18  (1905) :  161.  Sprigade. 

Begleitworto  zu  Karte  Nr.  2,  **  Die  Umgebung  der  Station  Atakpamc."  Yon  P. 
Sprigade.     WiUi  Map. 

Togo— Boundary.    M.  aw  den  Deui$.  Schutzgebieten.  18  (1905) :  95-154.  Ambronn. 

Ueber  die  Tatigheit  der  doutschen  Abteilung  der  deutsch-englisohen  Grenzregu- 
lierungs-Expedition  in  Togo  und  die  weiteren  astronomischgeodiltischen  Arbeiten 
des  Oberleutnants  Freiherm  v.  Seefried  an  der  Ostgrenze  dieses  Schutzgebietes 
w'ahrend  der  Jahre  1901  bis  1903.  .  .  .  Yon  Prof.  Dr.  L.  Ambron.  Diagrams 
and  IlluUratione. 

TripolL  B.8.G.  Italiana  6  (1905) :  653-677.  Jaja. 

Sul  valore  economioo  della  Tripolitania.    Appunti  del  dott.  Q.  Jaja. 

HOKTH  AXEBIOA. 

Canada— Census.  


Fourth  Census  of  Canada,  1901.     Yol.  3.  Manufactures.     Ottawa,  1905.    Size 
10  X  7,  pp.  Ixxviii.,  Ixxxiv.,  and  384.    Presented  by  the  Census  Office^  Ottawa. 

Canada— Keteorology.      PM.8.y  Ser.  A.,  76  (1905) :  415-418.  KoLeod. 

Records  of  Di£ference  of  Temperature  between  McGill  College  Obserratory  and 
the  Top  of  Mount  Royal,  Montreal.    By  Prof.  C.  McLood,     With  Diagrams. 

If  ezieo.  Mem.  8.  Oi.  **  Antonio  Altate  "  17  (1902) :  125-131.  Laguerenne. 

Estado  de  Tabasco.    Por  T.  L.  Laguerenne. 

Vorth  Ameriea.  DetUsoh.  0.  Blatter  28  (1905) :  155-248.  Oppel. 

Reise  in  den  Prairicn  und    Seengebioten  von  Nordamorika.      Yon  I^rof.  Dr. 
A.  Oppel. 

North  Ameriea — Lake  Superior.  Oppel. 

Globus  88  (1905):  229-233,  245-248,  277-281,  297-304. 

Der  Obere  See  in  Nordamerika.    Teilweise  auf  Qrund  eigener  Beisen  von  Prof. 
Dr.  A.  Oppel.     With  Illustrations. 

United  States— Geology.  Bies. 

Economic  Geology  of  the  United  States.    By  H.  lUes,  ph.d.    New  York :  the 
Macmillan  Company  ;  London :  Macmillau  &  Co.,  1905.    Size  8}  x  6,  pp.  xx.  and 
436.    Maps  and  Illtistrations.     Price  $2.60.     Presented  by  the  Publishers. 
A  useful  Handbock  on  the  mineral  resources  of  the  United  States. 
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OBHTKAL  AND  SOITTH  AKERIOA. 

Braiil — Bio  Chrande  do  Sol.  Jannafch. 

Export  27  (1905) :  465,  481,  495,  511,  527,  543,  578,  593,  610,  625,  639. 

Land  und  Louie  ▼on  Rio  Grande  do  Sul.  Yortrag  von  Dr.  D.  Jannasch.  With 
Map  and  Illustrations. 

Central  America.  M.K.K.G.  Ges,  Wien  48  (1905) :  434^81.  Fitcher. 

Beobachtungen  und  Daten  yon  meiner  StudienreUe  nach  Panama  und  Costa  Rioa. 
Von  E.  S.  Fischer.     With  Illustration. 

Central  America.  J.  Antkrop.  1. 35  (1905) :  103-112.  GHum. 

The  Ancient  Monuments  of  Northern  Honduras  and  the  adjacent  parts  of  Yucatan 
and  Guatemala,  the  Former  Civilization  in  these  parts,  and  the  chief  character- 
istics of  the  Races  now  inhabiting  them  ;  with, an  account  of  a  visit  to  the  Rio 
Grande  Ruins.    By  Dr.  T.  W.  Gann. 

Central  America  and  Mexico.  Seler  and  others. 

B.  Bureau  American  Ethnology  28  (1904)  :  pp.  682. 

Mexican  and  Central  American  Antiquities^,  Calendar  Systems,  and  History. 
Twenty-four  papers  by  E.  Seler,  E.  Forstemann,  P.  Sohellhas,  C.  Sapper,  and 
E.  P.  Dieseldorff.  Translated  from  the  German  under  the  supervision  of  C.  P. 
Bowditoh.    With  Illustrations. 

Clule.  An.  hidroij.  Marina  Chile  24  (1903) :  3-32.  H^. 

Levantamiento  del  seno  Baker  i  canales  interiores  por  la  cafionera  MagaXlanes,  al 
mando  del  capitan  de  fragata  sefior  Francisco  Nef,  en  1900  i  1901.     With  Chart. 

AUSIBALASIA  AHD  PACIFIC  I8LAHD8 

Anstralia— Alps.  Q.Z.  11  (1905) :  497-503.  Lendenfeld. 

Die  australisohe  Alpenlandschaft.    Von  R.  von  Lendenfeld.    With  Illustrations. 
Bew  Guinea— German.     Ohhus  88  (1905) :  325-331,  349-353.  Steplian. 

Ein  modernes  Kolonialabenteuer.   (Die  Griindung  von  Port  Breton  duroh  Marquis 

de  Rays.)    Von  E.  Stephan.     With  Map. 
History  of  a  fraudulent  scheme   for   colonization   in   New    Ireland    started  in 
1877-79. 

Pacific  Islands,  etc.  Schneider. 

Muschelgeld-Studien.  Von  Prof.  Dr.  O.  Schneider.  Nach  dem  hinterlassenen 
Manuskript  bearbeitet  von  C.  Ribbe.  Herausgegeben  vom  Verein  ftir  Erdkunde 
zu  Dresden.  Dresden:  E.  En^elmann,  1905.  Sizo  10^  x  7},  pp.  190.  Illustra- 
tions.   Presented  by  the  Verein  fur  Erdkunde^  Dresden. 

Samoa.  Fetermanns  M.  bl  (1905) :  255-256.         Beinecke  and  Linke. 

Der  neue  vulkanische  Ausbruch  auf  Savaii.    Von  Dr.  F.  Reincoke. 
Eine  Umgehung  des  neuen  Kraters  am  9.  und  10.  September.  1905.     Von  Dr.  F. 
Linke. 
Cf.  note  in  the  December  number  (vol.  26,  p.  675) 

Solomon  Islands.  Woodford. 

British  Solomon  Islands.  Report  for  1903-4  and  1904-5.  Colonial  Reports, 
Annual  No.  4G1, 1905.    Size  10  X  6J,  pp.  34.     Price  2^d. 

POLAB  BBGI0N8. 

Antarctic.  Bicbtbofen. 

Ergebnissc  und  Ziele  der  Siidpolarforschuug.     Von  F.  Freiherr  von  Richthofen 
Berlin  :  D.  Reimer  (E.  Vohsen),  1905.     Size  11x8,  pp.  28.    Map.     Price  1  m. 
Presented  by  the  Publisher. 
See  Journal  J  January  number,  p.  15. 

Anterctic.  Petermanns  M.  61  (1905):  241-247.  Scbott. 

Die  Bodenformen  und  Bodentemperaturen  des  sUdlichen  Eiemeeres.     Nach  dem 
St'ande  der  Kenntnisse  bis  1905  bearbeitet  von  Dr.  G.  Schott.     With  Map. 

Antarctic— Swedish  Expedition.  Diai. 

Teatro  Nacional.     £1  Alfe'rey  Sobral.    Drama  en  Verso  y  eu  un  Acto,  dividido 
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en  Ouatro  Guadroe.    Original  de  Antonio  Amerioo  Diaz.    Buenoe  Aires,  1901. 
Size  7  X  5,  pp.  82.    Presented  hy  Dr.  Bobert  Lehmann-Nitiehe, 
Tlie  story  of  Nordenskjold's  expedition  and  its  rescue  by  the  Argentine  gunboat 
Uruguay  in  dramatic  form. 

XATHSMATICAL   GEOQBAPHT. 

Cartography— Projection.    Peiermanns  M.  61  (1905):  259-2*51.  Rothamel. 

Ist  die  Bezeichnung  "  Cassini-Soldnersche  Zylindorprojektion  *'  boreohtigt  ?  Yon 
Major  Rothamel. 

Ctoodeiy.  Tinter. 

Yerdff.ntlichung  der  k.  k.  osterroiobischen  Kommission  der  internationalen  £rd- 
messung.  Die  Schlussfehler  der  Dreiecke  der  Triangulierung  erstor  Ordnnng 
in  der  k.  u.  k.  osterreichiscb-ungarisohen  Monarohie  und  ibre  Beziehung  zu  dem 
Gesetze  von  Gauss  fiber  die  Wahrscheinlichkeit  der  Fehlor,  etc.  Von  Dr.  W. 
Tinter.    Wien,  190i-5.    Size  9J  x  6,  pp.  42. 

Longitudes.  

Note  on  the  Determination  of  the  Longitude  Paris — Greenwich  in  the  year  1902. 
(From  the  Monthly  Notices  of  the  Boyal  Astronomuxd  Soeiety,  January,  1905.) 
Size  8i  X  5i  pp.  (5). 

PETnOAL  AVB   BIOLOGICAL  0SOGBAPHT. 

Geologloal  History.  rmer  26  (1905) :  150-155.  Simmons. 

Har  en  landbrygga  ofver  Nordatlanten  funnits  i  postglacial  tid?  Af  H.  G. 
Simmons. 

Oa  the  question  of  a  post-glacial  land-oonnection  between  the  two  sides  of  the 
North  Atlantic. 

Geomorphology.  J.  Geology  13  (1905):  381-407.  DaTls. 

The  Geographical  Cycle  in  an  Arid  Olimate.    By  W.  M.  Da?i8. 
See  article  by  the  same  author  in  the  January  number. 

Glaoial  Bpooh.  Geolog.  Mag.  2  (1905) :  484-490.  Jamieson. 

Some  Changes  of  Leyel  in  the  Glacial  Period.    By  IV  F.  Jamieson. 

Glaoien.  Petermanns  M.  61  (1905) :  256-258.    Finsterwalder  and  Briickner. 

ProtokoU  der  III.  Internationalen  Gletscherkonferenz  in  Maloja  vom  6.  bis  9. 
September  1905.    Yon  Prof.  Dr.  8.  Finsterwalder  und  Prof.  Dr.  £.  Bruckner. 

ABTHBOPOGEOGBAPHT  AHD  HI8T0BICAL   GEOGBAFHT. 

Anthropogeography.  XirchhofP. 

Zur  Ycrstandigaog  fiber  die  Begriffe  Nation  und  Nationalit'at.  Von  A.  Kirohhoff. 
Halle  a.  S.,  1905.    Size  9^  X  6^,  pp.  64.    Presented  hy  the  Author. 

Commercial— Com.  Export  27  (1905) :  690-693.  

Die  Gotreideproduktion  der  Welt  im  Jahre  1905. 

A  noteworthy  fact  is  the  comparatively  low  place  (the  fourth)  taken  by  the  United 
States  among  the  principal  wheat  exporting  countries. 

Commereial  Geography.  Eckert. 

Leitfaden  der  Handelsgeographie.    Yon  Dr.  M.  Eckert.     Leipzig :  G.  J.  Goscheu, 
1905.    Size  8^  X  6,  pp.  248.     Price  3m.     Presented  hy  the  Publisher. 
The  author's  larger  work  was  reviewed  in  the  Journal  for  July  IcLst  (vol.  26,  p.  80). 

The  present  work,  which  has  been  extracted  and  adapted  from  the  former,  is  intended 

as  a  school  book. 

Hiitorieal— Early  Travels.  Pnrchas. 

Hakluytus  Posthumus  or  Purohas  His  Pilgrimes.  By  S.  Purchas,  b.d.  Yols.  9  and 
10.  Glasgow :  J.  MacLehoso  &  Sons,  1905.  Size  9x6,  pp.  (vol.  9)  xx.  and  570 ; 
(vol.  10)  xvi.  and  526.    Maps.   Price  I2s.  6d.  net.  per  vol.   Presented  by  the  Publishers. 

Tbese  Tolomes  deal  mainly  with  voyages  to  the  East 


GSOORiPHICAL  LITERATURE  OP  THE  MONTH.  217 

HUtorieal— Veipneei.  Samow  and  TrtLbentiaeli. 

MunduB  Novus.  Ein  Berioht  Amerigo  Yespuooi'g  an  Lorenzo  de  Medici  Uber 
seine  Reise  nach  Brasilien  in  den  Jahren  1501-02.  Nach  einem  exemplare  der  za 
Roetock  von  Hermann  Barokhnsen  gedruckten  FolioauBgabe,  im  Besitze  der 
Stadtbibliothek  zu  Frankfurt  a.  M.,  in  Faksimile  imd  mit  Einleitungen  heraua- 
gegeben  yon  Dr.  E.  Samow  und  Dr.  K.  Triibenbach.  StraBsburg  im  Elsara : 
J.  H.  E.  Heitz  (Heitz  &  Mundel),  1903.     Size  U  x  10,  pp.  24.     Price  9«. 

Facaimile  reproduction  of  the  exceesively  rare  folio  edition,  from  the  copy  in  the 
city  library  at  Frankfurt-on-Main.     With  Introduction. 

Historical— WelserB.  Haebler. 

Die  iiberseeischen  Untemehmungcn  der  Welser  und  ihrer  G  esellscbafter.  Von 
K.  Haebler.  Leipzig:  C.  L.  Hirschfeld,  1903.  Size  9.J  x  %  pp.  viii.  and  398. 
Price  8«.  6d. 

A  history  of  the  commercial  undertakings  of  the  great  German  bankers  in  the  six- 
teenth century,  not  only  in  South  America,  but  iu  other  newly  opened  regions  of  the 
world.  Geographically,  the  principal  Interest  centres  in  the  journeys  into  the  interior 
of  South  America  carried  out  by  Fodermann  and  other  agents  of  the  Welsers. 

BIOOBAFHT. 

Berger.  Q.Z.  11  (1905) :  489-497.  Kretschmer, 

Hugo  Berger.    Yon  K.  Kretschmer. 
Berger  was  the  author  of  a  standard  work  on  ancient  Greek  geography. 

Campos.  BM.8.0.  Madrid  47  (1905) :  177-203.  

Reunion  extraordinaria  y  Sesion  piiblica  celebrada  el  31  de  Enero  de  1905  en 
honra  y  memoria  del  8r.  D.  Rafael  Torres  Campos,  Secretario  general  que  fu^  de 
la  Sociedad.     With  Portrait. 

Euge.  M.  V.E.  Leipgig,  1904  (1905) :  79-94.  OraveUus. 

Sophus  Ruge.    Von  H.  Gravelius.     With  Portrait 
Smith.  Bradley. 

Captain  John  Smith.    By  A.  G.  Bradley.    London  :  Macmillan  &  Co.,  1905.    Size 

8  X  5^,  pp.  viii.  and  226.     Portrait  and  Map.     Price  2s.  6d.     Presented  by  the 

Publishers. 

An  excellent  account  of  the  life  and  achievements  of  the  well-known  Virginian 
pioneer,  forming  one  of  the  '*  Men  of  Action  Series." 

Bttibel.  M.V.E.  Leipzig,  1904  (1905)  :  59-78.  Mejer. 

Alphons  StUbel.     Von  H.  Meyer.     With  PortraiU. 
This  distinguished  explorer  of  Ecuador  died  on  November  10, 1904. 

Vandeleor.  KazM. 

Seymour  Vandeleur;  the  Story  of  a  British  Officer,  being  a  Memoir  of  Brevet- 
Lieut.-Colonel  Vandeleur,  d.s.o.,  Soots  Guards  and  Irish  Guards,  with  a  general 
description  of  his  campaigns.  By  Colonel  F.  I.  Maxse,  c.b.,  d.s.o.  London :  The 
National  Review  Office,  1905.  Size  10  x  7J»  pp.  288.  Maps,  Plans,  and  Illustra- 
tions.    Presented  by  the  Author.     [See  review,  ante.] 

eBHEBAL. 

Afrioa  and  Australasia.     Deutsch.  Rundschau  G.  27  (1905):  548-5G2.  Umlaoft. 

Fortschritte  der  geographischen  Forschungen  und  Reisen  im  Jahre  1904.  3. 
Afrika  ;  4.  Australien  und  die  Sudsee.     Von  Dr.  F.  Umlauft. 

Belgium — Commercd.  

Etablissements  Beiges  k  TEtranger.  (Annexe  au  B.  S.  d'^tudes  Colon.,  Juin 
1905.)     Bruxelles.     Size  10  x  SJ,  pp.  92. 

Bibliography. 


Catalogue  of  Early-printed  and  other  interesting  Books,  Manuscripts,  and  Fine 
Bindings,  offered  for  sale  by  J.  &  J.  Leighton,  40,  Brewer  Street,  Golden  Square, 
London,  W.     [9  Parts.]     Size  8.J  x  5 J,  pp.  1738.     Facsimile  Illustrations.     Price 
(each  part)  2s.     Presented  by  Messrs.  J.  d:  J,  Leighton. 
Includes  a  fair  proportion  of  geographical  items,  among   them    some  valuable 
fifteenth  and  sixteenth  century  rarities. 
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Congreis.  BJ3.0.  Italiana  6  (1905) :  921-930  Porro. 

II  X.  Gongresso  intemazionale  di  nayigazlone  tenato  a  Milano  dal  24  settembre  al 
1**  ottobro.    Nota  del  oolonnello  C.  Porro. 

Edaeational.  Chaiz. 

Notes  d'analvBe  g^graphique,  conditions  qai  d^ternunent  la  valenr  ^oononuqne 
d*an  pays.  Par  E.  Ohaix.  Geneve :  P.  Dttrr.  1906  [1905].  Size  7i  x  5,  pp.  vi. 
and  48.    Diagramt.    Presented  by  the  Author, 

Edaeational.  Sinunons  and  Bioliardton. 

An  Introduction  to  Practical  Geography.  By  A.  T.  Simmons  and  U.  Bichardson. 
Loudon  :  Macmillan  &  Co.,  1905.  Size  7x5,  pp.  xii.  and  380.  Uluatrations. 
Price  38.  6d.    Presented  by  Uie  Publishers, 

An  excellent  guide  to  practical  work  Id  geography  for  schools. 
World.  Monorieff. 

The  World  of  To-day.  By  A.  R.  Hope  Moncrieff.  Vol.  4.  London :  the 
Gresham  Publishing  Co.,  1905.  Size  11x7^  pp.  vi.  and  266.  Maps  and  Illustra- 
tions.    Price  %s.  net.    Presented  by  the  Publishers, 

This  volume  is  devoted  to  Madagascar  and  its  neighbours,  Australasia  and  the 
Pacific  Islands,  the  whole  under  the  title  Ooeania.  Like  the  former  volumes,  it  is 
excellently  illustrated,  and  the  descriptions  are,  on  the  whole,  good. 

Tear  Book.  Baden-Powell. 

The  Science  Year  Book.  .  .  and  Diary  for  1906.  Edited  by  Major  B.  F.  S.  Baden- 
Powell.  London  :  King,  Sell,  &  Olding.  Size  9^  X  6,  pp.  208  and  365.  Portrait. 
Price  5«,  net.     Presented  by  the  Publishers. 

A  useful  work  of  reference,  including  notes  and  tables  on  various  scientific  subjects, 
articles  on  the  progress  of  science  during  1905,  and  a  directory  of  public  inetitutions 
and  scientific  men. 


NEW  HAPS. 

By  E.  A.  BEEVES,  Map  Curator^  B.a.S. 

EITBOPE. 

Anitria-Hongary.  Artaria  and  Freud. 

Artaria's  Eisenbahn-  und  Postkarte  von  Oesterreich-Ungam.  Nach  offiBiellen 
Quellen  zusammengestellt  von  Alexander  Freud.  Vierte  Neubearbeitung.  VI. 
Auflage.  Scale  1  : 1,500,000  or  1  inch  to  237  stat.  miles.  Vienna :  Artaria  &  Co., 
1906.     Price  2.20fc.     Presented  by  the  Publisher. 

Bavaria.  Topographiseh  Bureau,  Mnnieh. 

Hypsometrische  Earte  von  Bayern.  Scale  1 :  250,000  or  1  inch  to  3  9  stat  miles. 
Sheets :  1-3,  5-14.  Munich :  Topographiseh  Bureau  dee  K.  B.  ^Generalstabes. 
[1905.] 

England  and  Wales.  Ordnanoe  Snrrej. 

Ordnance  Survey  of  England  and  Walks  :— Sheets  published  by  the  Director- 
General  of  the  Ordnanoe  Survey,  Southampton,  from  December  1  to  31,  1905. 

10  miles  to  1  inch : — 
Great  Britain,  printed  in  colours,  folded  in  cover  (7  and  8).    Price,  on  paper ^  Is. ; 
mounted  on  linen^  Is.  Qd.  each. 

2  miles  to  1  inch  :— 
Printed  in  colours,  folded  in   cover  or  flat  in  sheets,  21.     Price,  on  paper,  1«.; 
mounted  on  linen,  Is.  6d.  each. 

1  inch — (third  edition) : — 
In  outline,  30,  32,  37,  38,  41,  47,  58, 106,  (117  and  133),  118, 134, 150,  216,  223,  241, 
250,  258,  259,  290,  305,  306,  342.     Is.  each. 

With  hills  in  brown  or  black,  20,  30,  37,  38,  47,  94,  (117  and  133),  118, 120,  134, 
136,149,342.     Is.  each. 

Printed  in  colours,  folded  in  cover  or  flat  in  sheets,  251,  271,  272,  304,  320.     Price, 
on  paper.  Is, ;  mounted  on  linen.  Is.  Gd,  each. 
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6-iBdi — County  Maps  (first  reyision)  :— 

Breeknoekihiro,  3  8.w.,  s.e.,  0  n.w.,  s.w.,  9  n.w.,  b.e.,  14  m.k.,  8.w.,  8.E.,  20  k.w., 
43  N.w.  Cardiganshire,  22  b.w.,  8.b:,  28  n.w.,  b.w.,  36  n.w.,  8.b.  Carmarthenshire, 
8  8.E.,  11  8.W.,  19  N.W.,  50  N.w.    Deyonshire,  9  8.E.,  10  n.e.,  11  8.E.,  (12a  8.B.  and  12 

8.W.),  14  8.E.,  15  N.E.,  16  8.W.,  20  8.E.,  21  N.W.,  8.W.,  8.B.,  22  N.W.,  N.B.,  23  N.W.,  8.W., 
24  N.E.,  8.E.,  28  N.E.,  29  N.W.,  30  N.W.,  N.B.,  31  N.W.,  32  N.W.,  34  8.W.,  35  N.W.,  44  N.E., 

45  N.W.,  47  B.E.  Herefordshire,  22  n.w.  Lincolnshire,  96  n.e.,  s.e.,  104  n.w.,  s.w., 
105  8.E.,  106  8.W.,  8.E.,  113  8.E.,  122  8.E.,  123  N.W.,  128  B.W.,  132  N.w.  Norfdk,  92 
8.W.,  103  8.W.,  104  8.W.,  111  N.w.  Somerset,  67  s.w.  Suffolk,  6  8.w.,  12  n.w.,  14  8.W., 
15  8.W.,  17  N.E.,  26  N.w.  Warwickshire,  30  s.e.,  33  n.e.,  s.w.,  41  n.e.,  54  n.e.,  8.e. 
Worcestershire,  23  s.e.    Torkshire  (first  revision  of  1891  survey),  288  n.w.   Is.  each. 

25-inch— County  Maps  (first  revision) : — 

Cardiganshire,  XXIX.  12;  XXX.  6,7,8,9,  10,  11.  14,  15,  16:  XXXI.  (o  and  1),  9, 
13;  XXXVIII.  2,  3,  4,  10,  11,  12;  XXXIX.  1 ;  XL.  16;  XLI.  13,  14;  XLVI.  4; 
XLVII.  1.  Carmarthenshire,  VII.  13,  14,  15;  IX.  14;  X.  13;  XIV.  4,  8,  12; 
XV.  1,  2,  3,  5,  (J,  7,  9,  10,  11 ;  XVIII.  5,  6,  7,  9,  10,  11.  Devonshire,  XVII.  14; 
XXVII.  2;  XLII.  10,  16;  LIII.  2,  4,7,  8,  11,  12, 14,  15,  16;  LXV.  3,  4,  8,  10,  12, 
14,  15,  16;  LXXVI.  6,  7,  8,  11,  12;  LXXVII.  3,  4,  5,  6,  7,  8,  9,  11,  12,  15,  16; 
LXXVIII.  1,  5,  9,  13;  LXXX.  1,  3,  5,  6,7,9,10,  14,  15;  LXXXVIII.  10,  14; 
LXXXIX.  4;  XCVIII.  10;  CVI.  2,  3,  6,7,  8, 10,  11,  12,  14,  15;  CVII.  9;  CIX. 
14;  ex.  14;  CXII.  2,  4,  0,  8,  10;  CXIV.  7,  15;  CXV.  8,  15,  16;  CXIX.  12,  14, 
15,16;  CXXI.  1,2,6,7,10,12.    Lincolnshire,  LX IX.  15  ;  LXXVII.  1.;  LXXVIII. 

4,  15  ;  LXXX.  1,  2,  3,4,  5,  6,  7,  8,  9,  10.  11,  12,  13, 14,  15,  16;  LXXXI.  1,  2,  3,  4, 

5,  6,  7,  8,  9, 10, 11,  12,  13,  14,  15,  16  ;  LXXXII.  1,  2,  5,  6,  7,  9,  10,  13,  14, 15;  CI. 

8,  9,  10,  11,  14,  15.  Norfolk,  L  13,  16;  V.  8,  12.  16;  VL  1,  3,  7,  8,  10,  13,  15.  16; 
VII.  2,  6,  7,  9,  10, 13,  15 ;  XV.  5.  9,  10,  12,  13,  14,  15, 16 ;  XVI.  5,  6,  9,  11,  13,  15 ; 
XXI.  11,  12,  15,  16;  XXIV.  1,  2,  3,  5,  6,  8,  16;  XXV.  1,  2,3,  5,  6,  7,  9,  10,  11,  13, 
14,  15;  XXXII.  4,  8,  11,  12,  14,  15,  16;  XXXV.  4,  8,  12,  16;  XXX VL  1,  3,  5,  7, 

9,  10,  11,  14;  XLVIL  4,  8,  12,  16;  LIX.  8,  12,  16;  LXXL  4,  8,12,  16;  LXXIL 
5,  6,  7,  9,  10,  11, 13, 14. 15;  LXXXIIL  16;  LXXXIV.  1,  2.  3,  5,  6,  7,  9,  10,  11, 13, 
14,  15;  XCIV.  3.  Warwickshire,  LII.  11 ;  LVII.  11.  Yorkshire  (First  Revision 
of  1891  Survey),  CCLXXIL  7,  8.  9,  10,  12,  13,  14,  15,  16;  CCLXXX.  4; 
CCLXXXL  1,  2,  3,  4,  8;  CCLXXXII.  4,  5,  6,  7,  9,  10,  11,  12. 13,  14,  15,  16; 
CCXCIV.  4,  8,  12,  13,  15;  CCXCVIIL  1,  2,  3,  6;  CCXCIX.  1.    3«.  each. 

England  and  Wales.  Geological  Survey. 

Maps — 1  inch — New  Series  (colour  printed)  : — 

267,  Ilungerford,  Newbury;   332,  Bognor;  334,  Newliaveu,  Eastbourne.    Drift 

edition.     Is.  Gd.  each. 

{E.  Stanford,  London  Agent) 

England.  The  Scarborough  Co. 

Scarborough's  IMap  of  Lancashire,  showing  Ancient  County,  Administrative 
County,  County  Boroughs,  Municipal  Boroughs,  etc.  Scale  1 :  126,720  or  1  inch 
to  2  stut.  miles.  Ditto,  N^orthumberland  and  Durham.  Scale  1  :  142,560  or  1 
inch  to  2'25  stat.  milea.  Boston,  Mass.,  etc. :  The  Scaryx)rough  Co.,  [1905].  Price 
15«.,  mounted  on  roUers  aitd  varnished.     Presented  by  the  Publisher. 

Each  of  these  maps  is  mounted  on  rollers  and  varnished.  On  the  back  is  a 
general  map  of  England  and  Wales.  The  style  of  production  is  decidedly  rough,  and 
the  names,  which  are  evidently  typed,  are  in  many  parts  confused  and  indistinct, 
specially  on  the  maps  of  Lancashire  and  England  and  Wales.  In  the  right-hand 
top  corner  of  each  is  a  geological  map  on  a  smaller  scale.  There  is  no  acknowledg- 
ment of  the  source  from  which  the  maps  have  been  drawn,  but  doubtless  this  is  the 
Ordnance  Survey. 

Europe — Central.  K.  u.  K.  Militargeographisohes  Institut. 

Neue  Uebersichts-Kartr  von  Mittcl-Europa.  Scale  1 :  750,000  or  1  inch  to  87 
stat.  miles.  Sheets:  G.  7,  Banjaluka;  G.  8,  (.'attaro;  H.  8,  Skoplje.  Vienna: 
K.  u.  K.  Militargeographisohes  Institut,  [1905]. 

Germany.  K.  Preussitche  Landesaufiiahme. 

Karte  des  Deutschcn  Belches.  Herausgegeben  von  der  Kartographischen  Abteil- 
ungen  der  Kouiglichen  Preussische  Landesaufnahme.  Scale  1:100,000  or  1*6 
stat.  mile  to  an  inch.  Slieets  :  (plain)  :U9,  Beeskow;  (brown  hills  and  contours) 
333,  Detmold ;  358,  Brakel.  Berlin :  K.  Preussische  Landesaufnahme,  1905.  Price 
1.50  mark  each  $heel. 
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loeland.  Thoroddaan. 

Hohensohichten-karte  von  Island.  Yon  Th.  Thoroddsen.  Scale  1:750,000  or 
1  inoh  to  11*8  stat.  miles.  Petermanns  Mitteilungen,  Erganzongsheft  No.  152. 
Gotha :  JastiiB  Perthee,  1905.    Pruented  by  (he  PMuher, 

The  excellent  aurvey  work  of  Prof.  Thoroddsen  in  Iceland  is  well  known,  and 
his  researches  into  its  geology  and  natural  features  have  done  much  to  make  the 
interior  of  the  island  known  to  geographers.  Owing  chiefly  to  his  surveys,  it  is  now 
possible  to  construct  an  orographical  map  with  a  fair  degree  of  accuracy,  although  so 
little  is  known  of  many  districts  even  now  that  it  can  only  be  considered  a  first  approxi- 
mation. The  height  of  land  is  shown  by  nine  shades  of  colour,  ranging  from  sea-level 
to  over  1500  metres.  In  the  right-hand  lower  comer  of  the  map  is  an  inset  of  the 
island  showing  the  cultivable  land,  deserts,  and  lava-oo?ered  areas,  oases  where  grass 
can  be  found  for  horses,  and  glaciers.  This  map  accompanies  the  first  part  of  an 
important  work  by  Prof.  Thoroddsen  on  the  geography  and  geology  of  Iceland,  which 
is  being  published  as  a  supplement  to  PelermannB  MiUeilungen. 

London.  Agat  and  Neweoort. 

Plan  of  London  (eirca  1560-70).  By  Ralph  Agas.  8  slieets. — An  exact  delinea- 
tion of  the  Cities  of  London  and  Westminster  and  the  Suburbs  thereof,  together 
wth  ye  Burrough  of  South wark  and  all  y«  Through-fares,  Highwaies,  Streetes, 
Lanes  and  Common  Allies  w^in  y«  same.  Composed  by  a  scale  and  ichno- 
graphically  described  by  Richard  Newoourt  of  Somerton  in  the  Countie  of 
oomersett.  Gentleman.  Engraved  by  Will"^  Faithorne.  8  sheets.  London: 
London  Topographical  Society,  1905. 

These  two  famous  old  maps  of  London  have  been  produced  in  facsimile  by  the 
London  Topographical  Society  with  great  care.  Both  are  extremely  interesting,  but 
the  Agas  map  is  worthy  of  special  attention.  It  will  be  remembered  that  one  of  the 
two  Known  existing  copies  of  this  valuable  map  was  kindly  lent  to  the  Royal  Geo- 
graphical Society  in  1908  by  the  Guildhall  Library,  and  shown  at  the  Elizabethan 
exhibition  arranged  by  the  Society,  where  it  createa  considerable  interest.  Richard 
Newoourt's  map,  about  a  hundred  years  later  than  that  by  Ralph  Agas,  is  also  most 
important  from  an  historical  point  of  view,  and  a  comparison  of  the  two  maps  is 
instructive  as  showing  the  change  and  extension  of  the  city  between  1570  and  1658. 
Both,  of  course,  represent  London  as  it  was  before  the  Great  Fire.  Facsimiles  of  these 
two  maps  have  been  previously  published,  and  copies  are  in  the  Society's  collection. 

Switzerland.  Abteilnng  fiir  Landestopographie,  Bern. 

Topog^phischer  Atlas  der  Schweiz  (Siegfried  Atlas).  Scale  1 :  25,000  or  2*5 
inches  to  a  stat.  mile.  Sheet  42,  Dielsdorf.  (New  Edition.)  Bern :  Abteilung  fiir 
Landestopog^phie  des  Schweiz  Militiirdepartments,  1904.     Price  1  /r.  eaeh  sheet. 

ASIA. 
China.  Wado. 

The  shooting  districts  lying  between  Wuhu  and  Shanghai,  together  with  a  map  of 
the  Ningpo  Country,  carefully  corrected  and  partly  surveyed  by  U.  T.  Wade. 
Scale  1 :  600,000  or  1  inch  to  9*5  stat.  miles.  With  table  of  distances.  Shanghai, 
1903.    Presented  by  the  Author, 

This  map  includes  the  country  inmiediately  south  of  the  bend  of  the  Yangtsc, 
between  Wunu  and  Shanghai.  It  is  chiefly  intended  for  the  guidance  of  sportsmen, 
and  marks  the  districts  where  good  shooting  is  likely  to  be  obtained.  Notes  on  the 
natural  features  of  the  country,  and  cultivation  are  also  given.  A  list  of  distances  in 
Chinese  11  and  several  pages  of  letterpress  are  given  in  a  pamphlet  which  accom- 
panies the  map. 

China— Tientsin.  Wingate  and  Tamer. 

Map  of  Tientsin  Prefecture  and  neighbouring  Country,  showing  the  course  of 
Hal  Ho-Pei  Ho  and  Ta-ku  bar  to  Yang-ts*un,  and  Yii  Ho  or  Grand  Canal.  Scale 
1  :  63,360  or  1  inch  to  1  stat.  mile.  Compiled  in  the  Intelligence  Branch,  North 
China  Command,  under  direction  of  Lieut. -Colonel  A.  W.  S.  Wingate,  d.a.q.m.g., 
and  Lieut.  F.  G.  Turner,  b.e.,  July- August,  1903.  4  sheets.  London:  Topo- 
graphical Section,  General  Staff,  War  Office,  1905.  Price  U.  Gd,  each  sheet.  Pre- 
iented  by  Vie  Director  of  Military  Operations. 

Persia.  Strauss. 

Thodor  Strauss*  Reiserouten  im  westlichen  Pcrsien.  Scale  1  :  600,000  or  1  inch  to 
9*5  stat.  miles.  Petermanns  Mitteilungen.  Jahrgang  1905,  Tafel  21.  Gotha: 
Justus  Perthes,  1905.    Presented  by  the  Publisher. 

Herr  Theodor  Stranss's  routes  in  Persia  extend  between  Senneh,  Kirmanshah, 
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HamadaD,  Buradflhir,  Saweh,  and  Knm.  The  map  is  based  upon  route  traversee  made 
upon  the  journeys,  and  accompanies  the  anther's  paper  in  Petermanna  Mitteilungen. 
A  special  note  is  given  upon  the  pronunciation  of  the  place-names,  the  spelling  of 
which  upon  the  map  do  not  agree,  however,  in  many  instances  with  that  adopted  on 
the  general  map  of  Persia,  which  is  given  as  an  inset,  taken  from  Stieler*B  Atlas. 

ATBIOA. 

Africa.  Topographical  Section,  General  Staif. 

Map  of  Africa.  Compiled  in  the  Topographical  Section,  General  Staff.  Scale 
1:1,000,000  or  1  inch  to  15*8  etat.  miles.  Sheets:  8C,  Albert  Nyanza;  115, 
Andara.  London :  Topographical  Section,  General  Staff,  War  Office,  1905.  Price 
2s.  each  theet     Prenmied  by  the  Director  of  Military  Operations. 

Afriea.  Topographical  Section,  General  Stafll 

Map  of  Africa.  Compiled  in  the  Topographical  Section,  General  Staff.  Scale 
1  :  250,000  or  1  inch  to  3*9  stat.  miles.  Sheets :  Gold  Coast,  60-H ;  Northern 
Nigeria,  63-A,  63-M ;  East  Africa  Protectorate,  94-A,  94-B,  94-C,  94-D,  94-E,  94-F, 
94.G,  94-H,  94-1,  94-J,  94-K,  94-L,  94-N,  94-0,  95-A ;  German  East  Africa,  94-M. 
London :  Topographical  Section,  General  Staff,  War  Office,  1905.  Price  U.  Qd. 
eaefi  sheet.     Pref*ented  by  the  Director  of  Military  Operations. 

Lagos  and  Southern  Nigeria.  Topographical  Section,  General  Staff. 

Lagos  and  Southern  Nigeria.  Parts  of  sheets  61,  73,  and  74  of  the  map  of  Africa. 
Scale  1  :  1 ,000,000  or  1  inch  to  15'8  stat  miles.  London :  Topographical  Section, 
General  Staff,  War  Office,  1905.  Price  3s,  Preiwited  by  the  Director  of  Military 
Operations. 

Liberia.  Topographical  Section,  General  Staff. 

Liberia.  Parts  of  sheets  59  and  71  of  the  map  of  Africa.  Scale  1  :  1,000,000  or 
1  inch  to  15*8  stat.  miles.  London :  Topographical  'Section,  General  Staff,  War 
Office,  1905.    Price  2s.    Presented  by  the  Director  of  Military  Operations, 

Sierra  Leone.  Topographical  Section,  General  Stafll 

Sierra  Leone.  Parts  of  sheets  58,  59,  70,  and  71  of  the  map  of  Africa.  Scale 
1  :  1,000,000  or  15'8  stat.  miles  to  an  inch.  London :  Topographical  Section, 
General  Stuff,  War  Office,  1905.  Price  2s.  Presented  by  the  Director  of  Military 
Operations. 

Tunis.  Service  Geographique  de  TArmee,  Paris. 

Carte  do  la  Tunisio.  Scale  1  :  50,000  or  13  inch  to  a  stat.  mile.  Sheets :  xxxiii. 
Teboursouk ;  xxxiv.  Bou  Arada.  Paris  :  Service  Geographiqne  de  TArmee,  [1905]. 
Price  1.50/r.  each  sheet. 

AMSBICA. 

Canada.  Dept.  of  the  Interior. 

Sectional  map  of  Canada.  Scale  1  :  190,080  or  1  inch  to  3  stat.  miles.  Sheets : 
14, 1'incor  Creek,  revised  to  October  12,  1905;  61,  Lytton,  revised  to  October  19, 
1905.  Ottawa :  Department  of  the  Interior,  Topograpliical  Surveys  Branch,  1905. 
Presented  by  the  Canadian  Department  of  the  Interior. 

Central  America.  Sapper. 

Geologieche  Karte  des  Hiidlichen  Mittelamcrika.  Von  Dr.  Karl  Sapper.  Scale 
1  :  750,000  or  1  inch  to  US  stat.  miles.  Petermanfu  Mttteilungen^  Erganzung- 
sheft  No.  151,  Tufel  1. — Qoologischc  Karte  von  Honduras.  Von  Dr.  Karl  Sapper. 
Scale  1  :  1,000,000  or  1  inch  to  15*8  stat.  miles.  Petermanns  Mitteilungen,  Ergan- 
zungsheft  No.  151,  Tafel  2.  Gotha:  Justus  Perthes,  1905.  Presented  by  tlte 
Publisher. 

In  addition  to  the  geological  colouring:,  the  relief  of  the  land  is  shown  by  approxi- 
mate contours,  which,  however,  dft  not  in  the  least  tend  to  confuse  the  maps.  In  fact, 
this  system  of  showing  the  general  relief,  cumbined  with  the  geological  features,  is  most 
satisfactory.  At  the  present  time  so  little  is  known  of  the  geology  of  a  great  deal 
of  Central  America,  that  many  blank  spaces  occur,  but  the  amount  of  information 
given  is  a  striking  testimony  to  the  excellent  work  Dr.  Sapper  has  done  in  this  part  of 
the  world.  These  maps  and  two  sheets  of  geological  sections  accompany  Dr.  Sapper's 
exhaustive  paper,  entitled  "  Ueber  Gebirgsbau  und  Boden  des  siidlichenMittelamerika," 
which  forms  a  special  supplement  (Enganzungsheft  No.  151)  of  Petermanns  Mitteil- 
ungen. 
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OH&BTS. 
Chile.  Chilian  Hydrographio  Office. 

Ohilian  Hydrographio  Charts.  Nob.  :  108,  Sono  Relongavi ;  111,  Magallanee.  Senoe 
Skyring  i  Otway  i  Gaualee  adyaoentes  ;  121,  Puerto  i  Entradas  de  Qoellon ;  (Provi- 
sional) 127,  TaltaL  Valparaiso:  Ofioina  Ilidrografica,  1905.  PreterUed  &y  the 
Chilian  Hydrographio  Office. 

Korth  Atlantic  and  Mediterranean.  Meteorological  Office. 

Pilot  Chart  of  the  North  Atlantic  and  Mediterranean  for  January,  1906.  London : 
Meteorological  Office,  1905.    Price  6d.    Presented  by  the  Meteorolotjical  Office. 

Korth  Atlantic.  U.S.  Hydrographic  Office. 

Pilot  Chart  of  the  North  Atlantic  Ocean  for  December,  1905,  and  January,  1906. 
Washington  :  U.S.  Hydrographio  Office,  1905.  Presented  by  ^  U.S.  Hydrographio 
Ofioe, 

Korth  Pacific.  U.S.  Hydrographic  Office. 

Pilot  Chart  of  the  North  Pacific  Ocean  for  January,  1906.  Washington  :  U.S. 
Hydrographio  Office,  1905.    Presented  by  the  U8,  Hydrographio  Office. 

PHOTOOBAPHI. 

Antarctic  Regions.  Charcot. 

Eighteen  photographs  taken  by  Dr.  J.  Charcot  during  the  French  Antarctic  Ex- 
pedition.   Presmted  by  Dr.  J.  Ghureot. 

Some  of  these  photographs  were  published  with  Dr.  Charcot's  paper  in  the  Geo- 
graphical  Journal^  for  November,  1905.  Considering  the  conditions  under  which  they 
were  taken,  tbey  are  remarkably  good. 

(1)  Panorama  of  Wandel  island,  with  the  bay  where  the  Frangais  wintered ;  (2)  The 
hut  left  behind  at  Wandel  island ;  (3  and  4)  Lemaire  channel :  (5)  Cormorants ;  (6) 
CapeRenard;  (7)  Duke  of  Abruzzi  peak,  Win  eke  island;  (8)  Young  penguins;  (9) 
Mount  William,  Antwerp  island  ;  (10)  Wandel  island  ;  (11)  Wincke  island  and 
Neumayer's  channel ;  (12  and  13)  Anchorages  at  Wincke  island  ;  (14)  Petrels;  (15) 
Hovgaard  island;  (16)  Icebergs ;  (17)  The  general  store;  (18)  Toby. 

Dutch  East  Indies.  Petrocokino. 

Forty-seven  photographs  of  the  Dutch  East  Indies,  taken  by  A.  Petrocokino,  Esq. 
Presented  by  A.  Petrocokino,  Esq. 

As  will  be  seen  by  the  titles,  Mr.  Petrocokino  has  visited  some  places  in  the  Dutch 
East  Indies  that  are  not  at  all  frequented  by  Europeans,  hence  the  photographs  he  has 
presented  to  the  Society  will  be  specially  useful. 

Celebes: — (1-4)  Makassar;  (5)  Street  in  Makassar;  (G)  Ox  cart,  Makassar;  (7) 
Malay  village  near  Makassar ;  (8)  Avenue  in  Dutch  part  of  Makassar;  (9)  Malay  house, 
Makassar;  (10)  Native  house,  Makassar  ;  (11)  Native  boys  in  Makassar;  (12)  Fishing 
village  near  Makassar;  (IS)  Village  near  Makassa;  (14)  Goa;  (15)  Market,  Goa; 
(16)  Mosque  at  Goa;  (17)  Group  of  Natives  in  Goa;  (18)  Native  children,  Goa; 
(19)  Paddy-fields  in  Goa;  (20-22)  Falls  of  Macs,  near  Marus;  (23)  Caog,  opposite 
Falls  of  Maos ;  (24)  River  Mams ;  (25)  Ferry  over  river  Marus ;  (26)  View  near 
Maros.  Lombok  :— <27)  Girls  carrying  tea-baskets,  Mataram ;  (28-:i0)  "  Rajah's 
Baths,"  Narmade ;  (31  and  32)  Ancient  Hindu  temples ;  (33)  Native  canoes.  Banda  : 
— (34)  Landing-stage  of  North  German  Lloyd;  (35  and  36)  In  Banda  island;  (37) 
Nutmeg-tree ;  (38)  Native  canoe ;  (39)  Fruit  market ;  (40)  Walls  of  old  Portuguese 
fort.  Bali : — (41)  Market,  Singaradja;  (42)  Street  in  native  quarter,  Singaradja;  (43) 
Boelelong;  (44)  Market  house,  Boolelong ;  (45)  Native  canoes,  Boelelong ;  (46)  Hindu 
temple,  Boelelong  ;  (47)  Gate  to  Hindu  temple,  Boelelong. 

German  New  Goinea.  Petrocokino. 

Twenty-four  photographs  of  German  New  Guinea,  taken  by  A.  Petrocokino,  Esq. 

Presented  by  A.  Petrocokino,  Esq. 
There  are, very  few  photographs  of  German  New  Guinea  in  the  Society's  collection, 
BO  these  are  especially  welcome. 

(1)  Natives  of  Tumleo  island  fishing;  (2-4)  Natives  of  Tumleo  island;  (5)  Native 
canoes,  Silao;  (6)  Silao  village;  (7)  Native  huts,  Silao;  (8)  Graves  of  native  chiefs, 
Silao;  (9)  Native  canoes,  Friedrich-Wilhelms-Hafen;  (10)  Cotton  tree  and  native 
canoe;  (11)  Breakwater  near  Friedrich-Wilhelras-Hafen ;  (12)  Natives;  (13  and  14) 
Native  women  ;  (15  and  16)  Native  village  on  island  near  Friedrich-Wilhelms-Hafen ; 
(17-19  and  24)  Matupi  island ;  (20)  Enlarged  ear-lobe  of  native  of  New  Ireland  ; 
(21)  The  beach,  Matupi  island ;  (22)  Catholic  school,  Matupi  island ;  (23)  Native 
huts,  Matupi  island^ 


NEW  MAPS.  223 

Hew  Zealand.  New  Zealand  Gtoyernment. 

Thirty-six  photograj^hs  of  New  Zealand,  taken  by  the  New  Zealand  GoTernment 
Department  of  Tonnst  and  Health  Resorts.  Preunied  by  the  Superintendent^  New 
Zealand  Oovemment  Department  of  Tourist  and  Health  Reiorts. 

Meet  of  these  are  extremely  good,  and  the  subjects  are  varied  and  all  interesting. 
They  include  geysers,  waterfalls,  agricultural  products,  Maoris,  views  of  towns,  and 
general  landscapes,  and  together  give  a  good  idea  of  Now  Zoaluud  life  and  scenery. 

(1)  Wellington  ;  (2)  Dunedin,  looking  south  ;  (3)  Wellesley  Street,  Auckland ;  (4) 
Newton  from  St.  Matthew's  tower,  Auckland  ;  (5)  Felling  kauri  trees ;  (0)  Mount 
Scfton ;  (7)  Geysers  at  Whakarewarewu ;  (8)  Wairoa  geyser,  Whakarewarewa ;  (9) 
Middle  fjord.  Lake  Te  Anau;  (10)  Waimaiigu  geyser  in  erui)tion ;  (11)  Cloves  hay- 
stack, Arrow  town ;  (12)  Queenstown,  Lake  Wakatipu;  (13)  Lake  Wakatipu  fn)m 
Blanket  bay;  (14)  Head  of  Lake  Wakatipu;  (15)  BuUer  river;  (IG)  Hawks  crag. 
Boiler  gorge ;  (17)  Mount  Cook  and  Hooker  river;  (18)  Lake  Ada ;  (19)  I^ooking  up 
Milford  sound  from  Windbound  point;  (20)  Mitre  peak,  Milford  sound;  (21)  Mitre 
peak  and  Sinbad  gully,  Milford  sound;  (22) Mount  Daniells  from  Milford  track;  (23) 
Bit  of  Milford  sound ;  (24)  Ijooking  up  Francis  Joseph  glacier  from  Sentinel  rock ; 
(25)  Mahinapua  creek  near  Hokitika ;  (26)  Basin  of  mud  volcanoes,  Tikitere ;  (27)  The 
Inferno,  Tikitere;  (28  and  29)  Lake  Manawapouri;  (30) Cathedral  peaks,  Lake  Mana- 
wapouri ;  (31)  Rosy  bay.  Lake  Waikaremoana  ;  (32)  Mokau  falls,  Lake  Waikaremoana ; 
(33)  Aniwaniwa  falls.  Lake  Waikaremoana;  (34)  Chaflf-cutting,  Cambridge;  (35) 
Maiaea,  Maori  girl ;  (3t>)  **  Hongi,"  Maori  salutation. 

Korth-West  Frontier  of  India.  Marker. 

Fifty-five  photographs  of  the  North-West  Frontier  of  India,  taken  by  Major  R.  J. 

Marker,  d.s.o.,  (Midstream  Guards.     Presented  by  Major  i?.  /.  Marker^  D.S.O. 
These  photographs  were  taken  by  Major  Marker  in  1903,  during  his  journeys  on  the 
North-West  Frontier  of  India,  including  Gilgit,  Chitral,  and  the  southern  frontier  of 
Wakhan.    They  are  excellent  platuiotypes  printed  on  rough  art  paper,  with  a  most 
satisfactory  result 

(1)  Arrival  of  mail  train  at  Mach ;  (2)  Baggage  camels;  (3)  Camp  at  Murgha 
Fakirzai ;  (4)  Baggage  camels  coming  into  camp ;  (5)  Zhob  Levy  Corps  and  guard 
tent  at  Kamardin  Karez ;  (6)  Group  of  Sirdars  and  Maliks  of  the  Zhob  valley ;  (7) 
Hossein  Nikka  fort ;  (8)  Near  the  Gumal  river ;  (9)  In  the  Danu  valley  ;  (10)  Group 
of  Darwesh  Khel  Waziris  near  Wana  ;  (11)  The  Dana  river  near  Wana;  (12)  Village 
and  tower  at  Ghurbaz;  (13)  General  view  of  the  Shuwal  valley  ;  (14)  Wuziri  ponies  in 
the  Shawal  valley ;  (15)  Fort  at  Diitta  Khel,  Tochi  valley  ;  (10)  Getting  baggage  over 
flooded  stream  near  Sadda  ;  (17)  Frontier  cairn  between  India  and  Afghanisttm  on  top 
of  Peiwar  Kotal ;  (18)  Sika  Ram,  the  Safed  Koh  range;  (19)  Bridg«' over  Jhelum  at 
Kohala  ;  (20)  Village  on  the  banks  of  the  .Thelum  between  Baramula  and  Wular  Lake; 
(21)  The  Jhelum  in  flood  ;  (22)  Bridge  over  Kishenganga  between  Gurais  and  Kamri 
pass;  (23)  Road  up  the  Kamri  pass;  (24)  On  road  l>etween  Gurais  and  Kamri  Hut; 
(25)  Barren  hills  round  Astor  ;  (26)  The  "  Hattu  Pier,'*  part  of  the  road  between  Astor 
and  Gilgit;  (27)  Old  Kashmir  fort  at  Gilgit;  (28)  Kirkoen  nullah;  (21);  Karakoram 
range;  (30)  Peaks  of  the  Karakoram  range;  (31)  Pope  bridge  near  Sher  Killah 
village ;  (32)  Part  of  thci  Gilgit-Chitral  road ;  (33)  Road  in  the  Dorah  valley  ;  (34) 
Fort  at  Barsin ;  (35)  Wakhan  frontier  hills  ;  (30)  The  Yarkhun  river  and  valley  ; 
(37)  Glacier  near  Yarkhun  river:  (38)  Glimpse  up  a  side  valley  from  the  Yarkhun 
river;  (39)  Mount  Koi;  (40)  A  Parri  on  the  track  close  to  the  Baroghil  pass;  (41) 
The  Da8ht-i-Barojj:hil ;  (42)  The  upper  waters  of  the  Oxus  ;  (43)  Baggage  yaks ;  (44) 
After  crossing  the  Darkot  pass;  (45)  General  view  of  the  descmt  from  the  Darkot 
pass;  (IG)  Yasin  fort  and  village;  (47)  Forry  over  the  Gilgit  river  at  Gumatti ;  (48) 
Birch  rope  bridge  over  Gilgit  river;  (49)  A  village  on  the  (iilgit  river;  (50)  Camp  at 
Batakundi ;  (51)  Bridge  on  the  Astor-Gilgit  road ;  (52)  Bridge  in  gorge  of  Chitteri 
stream ;  (53)  Nanga  Parhat  and  Astor  stream  ;  (54)  On  tlie  Mastuj-Chitral  road  near 
Reshun  gorge  ;  (55)  Looking  down  towards  Chitral. 

Sarawak.  Shelford  and  Hose. 

Album  of  170  photographs  of  Sarawak,  taken  by  K.  Shelford,  Esq.,  and  Dr.  C.  Hose. 
Presented  by  Jt.  Shelford,  Esq.,  and  Dr.  C.  Hose. 

This  album  forms  a  most  valuable  addition  to  the  Society's  collection.  In  the  selec- 
tion of  the  subjects  great  pains  have  been  taken  to  obtain  characteristic  views  and  types, 
and  their  arrangement  in  the  album  has  been  most  eiirefully  studied.  The  representa- 
tions of  native  sports,  dances,  customs,  dress,  and  other  subjects  are  all  dealt  with  in  a 
manner  that  only  one  who,  like  Mr.  Hose,  has  lived  a  long  time  in  the  country  could 
deal  with  them.  The  photographs  are  most  excellent  platinoty pes,  and  are  well  described. 

(1)  H.H.  the  Rajah  of  Sarawak,  q.c.m.o.  ;  (2  and  5)  The  Astana,  Kuching ;  (3)  The 
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By  C.  a.  SELiaMANN,  M.B.,  M.R.O.P.,  and  W.  MERSH  STRONG, 

M.A.,  M.D. 

Let  me,  in  the  first  place,  make  it  clear  that  the  Daniels  Ethnographical 
Expedition  was  in  no  sense  an  exploring  expedition,  and  the  results 
brought  before  you  to-night  are  but  the  geographical  gleanings  of  an 
ethnographical  expedition.  I  cannot  even  offer  you  fearsome  ethno- 
graphical details  of 

** .  .  .  the  oannibalB  that  each  other  eat, 
The  Anthropophagi,  and  men  whose  heads 
Do  grow  beneath  their  shoulders," 

though  we  did  hear  of,  but  unfortunately  had  no  opportunity  of 
personally  investigating,  a  tribe  the  members  of  which,  before  sitting 
down,  scratched  a  hole  in  the  ground  with  their  spears  to  accommodate 
their  tails. 

For  the  purely  geographical  observations  made  to  the  west  of  Port 
Moresby,  Dr.  Strong  is  responsible,  but  he  did  not  visit  the  Massim 
district.  I  am  indebted  for  a  very  large  amount  of  the  material  I  have 
used  in  that  section  of  the  paper  which  deals  with  the  south-eastern 
extremity  of  the  island  to  the  organizer  and  chief  of  the  expedition. 
Major  Cooke  Daniels,  whom  I  take  this  opportunity  of  thanking  for 
allowing  me  to  some  extent  to  anticipate  his  results.  My  best  thanks 
are  also  due  to  Captain  Pim,  who  made  the  plan  of  Tokunu  and 
Gawa  and  the  sections  of  the  islands  of  the  Marshall  Bennet  group 
which  are  reproduced  in  this  paper,  and  whose  description  of  Ewaia- 
wata  I  have  quoted  almost  verbatim. 


*  Bead  at  the  Boyal  Geographical  Society,  December  18, 1905.    Map,  p.  324. 
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Thus,  while  I  have  not  hesitated  to  draw  on  my  colleagues  for 
material,  the  responsibility  for  its  presentation  and  for  any  inferences 
drawn  from  it  must  rest  on  myself. 

.Dr.  John  E.  Marr  and  Messrs.  W.  G.  Feamsides  and  H.  Woods  have 
very  kindly  examined  and  identified  the  rocks  and  fossils  mentioned  in 
this  paper,  and  to  them  my  best  thanks  are  due  for  enabling  me  to  give 
a  more  coherent  account  of  the  districts  visited  than  would  have  been 
possible  otherwise.  The  majority  of  the  photographs  were  taken  by  my 
colleague,  Mr.  A.  H.  DunniDg. 

The  districts  it  is  proposed  to  discuss  to-night  are  three  in 
number,  viz. — 

(1)  British  New  Guinea,  west  of  Bugi,  t.e.  the  extreme  west  of  the 
possession  between  iStraohan  island  and  the  Anglo-Dutch  boundary. 

(2)  The  valley  of  the  St.  Joseph  river  and  its  neighbourhood, 
situated  some  60  miles  to  the  west  of  Port  Moresby. 

(3)  An  area  in  which  raised  coral  masses  are  a  promiDent  feature. 
This  includes  portions  of  the  eastern  and  south-eastern  administrative 
divisions,  that  is,  the  district  which  has  been  called  by  Dr.  Haddon  the 
Massim  district. 

The  Western  Extremity  of  British  New  Guinea. 

On  the  trip  to  the  western  end  of  the  possession,  and  the  partial 
ascent  of  the  Bensbach  river  at  the  Anglo-Dutch  boundary,  we  had  the 
advantage  of  accompanying  a  Government  party,  to  the  members  of 
which  our  thanks  are  due  for  much  courtesy  and  consideration.  Three 
whaleboats,  one  of  which  we  occupied,  were  towed  by  the  steam-launch 
Buby. 

West  of  Bugi  the  country  is  a  vast  fiat  swampy  plaiu,  presenting 

for  the  most  part  a  uniform  edge  of  mangrove  swamp  to  the  sea, 

broken  only  by  the  mouths  of  sluggish  rivers  and  creeks  whose  banks 

are  as  a  rule  covered  with  mangrove  in  the  lower  reaches.     Here  and 

there,  however,  a  sandy  foreshore  occurs ;  this  is  the  case  at  Wallarter 

point,  the  eastern  extremity  of  Jerai  bay,  where  behind  a  sand-beach 

there  rises  to  a  height  of  about  4  feet  a  plain  of  loosely  compacted  sand 

and  grit,  from  the  edge  of  which  we  obtained  recent  semi-fossil  shells 

of  land  and  marine  genera  Helix,  Arca^  and  Cerithium.     Some  40  miles 

west  of  Wallarter  point  the  mouth  of  the  Bensbach  river  appeared  as  a  . 

break  in  the  green-grey  mangrove  line,  which  hitherto  had  stretched  as 

far  as  the  eye  could  see,  marking  the  junction  of  grey  sea  and  greyer 

mud.     For  the  first  9  miles  the  banks  are  fringed  with  mangrove,  and 

present  the  Appearance  of  a  typical  rhizophora  swamp ;  above  this  Nipa 

palms  become  common,  and  the  mangroves  disappear.     A  little  beyond 

this  the  banks  are  raised  at  intervals  as  much  as  2  to  3  feet  above  the 

river,  and  bear  a  fairly  open  jungle  containing  many  eucalypti,  some 

of  which  resemble  the  larger  Australian  ti  trees.     Oq  one  such  raised 
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area  our  first  oamp  was  made.  Further  np,  lengths  of  this  kind  of 
juDgle  alternate  with  open  grassy  swamps,  which,  without  any  definite 
margin,  seem  to  fuse  with  the  reeds  and  sedges  of  the  river-bed. 

Above  this  a  few  ooconuts  appear  at  some  distance  from  the  river- 
bank,  and  soon  native  gardens,  with  a  few  patches  of  forest  trees, 
occur  on  the  higher  banks.  Throughout  the  distance  ascended,  the 
river,  which  presents  a  very  winding  course,  varies  considerably  in 
width,  some  reaches  being  very  noticeably  broader  than  others  they 
alternate  with.  About  half  a  mile  up-stream  from  its  mouth,  Lieut. 
Meyjes,  of  the  Dutch  navy,  found  that  the  river  was  150  yards  broad, 
and  had  narrowed  to  between  50  and  60  yards,  where  the  mangrove 
belt  began  to  give  place  to  other  vegetation.  After  the  first  day's 
travel  there  was  enough  drifting  weed  to  obstruct  the  screw  and 
necessitate  frequent  stoppages  to  free  it. 

We  met  natives  belonging  to  the  Tore  tribe  on  the  third  day  of 
our  ascent  of  the  river  soon  after  scattered  clumps  of  coconuts  had 
become  frequent  on  the  higher  ground  at  a  little  distance  from  the 
river.  Our  camp  was  pitched  on  the  right  bank  of  the  river,  on  a  small 
knoll  on  which  grew  an  isolated  clump  of  bamboo. 

The  natives  were  living  at  a  place  which  appeared  to  be  called 
Tivi,  some  3  miles  from  our  oamp  in  a  north-easterly  direction,  and 
thus  on  the  opposite  side  of  the  river.  This  was  stated  to  be  a  recent, 
perhaps  temporary  settlement,  made  among  the  marshes  on  account  of 
the  fear  inspired  by  Tugere  raiders  from  over  the  Dutch  border.  The 
track  to  the  village  passed  through  extremely  rich  taro  gardens,  the 
ground  being  drained  by  many  cuttings  about  1  foot  deep  and  18  inches 
to  2  feet  across.  Tivi  itself  seemed  a  poor  village,  with  few  things 
except  the  bare  necessities  of  life.  The  houses  stood  upon  the  ground, 
and  were  not  more  than  5  feet  high  and  9  feet  long.  Their  rounded 
roofs  were  made  of  ti  tree  bark.  All  the  houses  were  open  in  front ; 
many  were  also  open  at  their  opposite  end,  so  that  they  were,  in  fact, 
mere  roofed  tunnels.  In  the  better-built  houses  the  bark  roof  was 
continued  over  what  must  be  regarded  as  the  back  of  the  house,  to 
within  1  foot  or  18  inches  of  the  ground.  These  houses  were,  in  fact, 
similar  in  shape  and  general  appearance,  but  smaller,  than  one  figured 
in  the  Annual  Report  on  British  New  Guinea  (1900-1901),  described 
as  a  house  in  the  village  of  Gwaigar,  on  the  Morehead  river. 

The  Toro,  for  this  appeared  to  be  the  tribal  name  for  these  Bensbach 
natives,  are  spare  and  moderately  tall,  with  thin  legs  and  often  thin 
bony  faces,  projecting  zygomata,  and  marked  supraorbital  ridges. 
Facially,  they  seem  to  vary  more  than  other  western  tribes,  some  of 
them  closely  resembling  examples  of  the  less  intelligent  European  types. 
The  hair  of  all  was  frizzly,  and  the  nostrils  were  generally  bored,  in 
some  cases  in  two  places.  In  many  these  holes  had  become  very  small, 
so  that  the  plugs  that  some  men  wore  were  evidently  not  considered 

Q  2 
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important  artioles  of  toilette.  Their  noBes  are  generally  long  and 
ooarse,  with  moderately  broad  ridges,  and  often  ooarse  fleshy  tips  whioh 
are  never  hooked.  Generally  speaking,  the  Toro  appear  long  faced.* 
In  some  of  the  older  men  the  front  teeth  had  gone,  in  others  the  fangs 
were  exposed  by  receding  gums,  but  in  every  case  their  teeth  were 
white,  and  no  sign  of  betel-chewing  was  seen,  nor  were  any  lime-gonrds 
noted.  One  of  their  favourite  attitudes  was  to  stand  on  one  leg,  with 
the  sole  of  the  other  applied  just  above  the  knee  of  the  leg  which 
supports  the  weight  of  the  body ;  in  fact,  they  assumed  the  attitude 
figured  by  Grogan  for  the  Dinkas  of  the  Nile  swamps. 

With  the  exception  of  nose,  hair,  and  arm  ornaments,  most  of  the 
men  went  naked.  A  few,  however,  wore  a  pubic  shell.  These  were 
said  not  to  have  been  traded,  but  to  have  been  fetched  by  the  Toro 
themselves  from  the  coast  between  the  Bensbach  and  Morehead  rivers. 
As  a  rule,  the  shells  were  not  ground,  or  in  any  way  worked,  though  in 
one  melo  shell  the  curve  had  been  so  ground  away  as  to  expose  the  colu- 
mella. Even  this  scant  covering  was  as  often  as  not  worn  at  the  side  of 
the  hip  or  behind  as  in  front.  Many  of  the  men  had  tinea,  and  the  only 
baby  seen  had  yaws. 

The  women,  of  whom  we  saw  very  few,  wear  two  kinds  of  covering — 
one  that  is  practically  a  perinaaal  bandage,  as  on  the  Fly,  the  other  a 
true  petticoat. 

Their  weapons  are  bows,  arrows,  and  clubs.  The  latter  were  few 
and  extremely  rough,  and  were  certainly  imported.  Their  bows  are 
made  of  bamboo,  and  with  these  they  make  fairly  good  practice,  as  the 
following  details  show :  A  target  about  3  feet  long  and  2  feet  broad 
was  put  up  at  a  convenient  lieight,  at  a  distance  of  about  40  yards. 
Sixteen  men  had  each  one  shot  at  this,  and,  though  no  hits  were 
recorded,  many  of  the  arrows  went  very  near  the  target.  It  appeared 
that  the  time  the  arrow  took  to  traverse  the  40  paces  was  between 
1  and  1^  seconds.  Each  of  four  of  the  best  shots  then  fired  four  arrows, 
with  the  result  that  but  one  of  these  hit  the  target  once.  The  same 
men  shooting  at  80  yards  scored  no  hits;  but  there  was  no  general 
falling  off  in  the  shooting,  their  arrows  being  pretty  thick  all  round 
the  target.  Their  bows  were  strung  with  strips  of  rattan,  and  their 
release  is  that  known  as  *'  secondary." 

During  our  stay  we  saw  a  fair  number  of  canoes.  These  con- 
sist of  a  hollowed  tree-trunk,  pointed  at  each  end,  and  with  no 
outrigger ;  they  pole  along  with  bamboos.  As  far  as  we  could  determine, 
paddles  were  unknown.  We  saw  none,  nor  could  we  hear  of  any ;  but 
in  spite  of  this  a  good  pace  was  attained  even  in  deep  water,  their 


^^tfeaBorements  bear  out  the  impression  of  variability  already  referred  to.  The 
cephalic  index  of  twenty-one  men  varied  from  68  to  86,  with  an  average  of  74  and  a 
maximum  below  74. 
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niuplit  bamboo  poles  being  need  as  paddles  b^  men  Btandiog  ia  the 
bows  and  stem  reBpeotively. 

At  Tivl  we  saw  a  number  of  tobaooO'pipeB  of  the  same  type  as  those 
oommon  tfaronghont  the  PoBseBeion ;  in  aplte  of  thie,  tobaoco  did  not 
prove  good  trade.  Their  own  tobaoco  was  light  coloured,  and  seemed 
extremely  mild. 

The  only  mnaioal  instmments  met  with  were  the  drum  and  whistle. 
The  latter  consisted  of  an  exoavated  nnt-like  fmit,  and  a  note  was 
produced  by  directing  the  breath  into  a  small  opening  in  the  way  that 


a  note  may  be  produced  with  a  key.  The  tympana  of  their  dmms 
oonsiat  of  kangaroo  skin,  and  the  dmms  themselves  were  larger  than 
those  we  had  preTioosly  seen  in  this  district.  It  should,  however,  be 
noted  that  far  larger  mammal-skin  covered  drums  are  said  to  be  used 
some  distance  up  the  Bamu  river. 

The  Tore  are  a  totemistio  folk,  with  descent  of  the  totems  in  the 
male  line.  Perhaps  the  majority  of  the  totems  are  birds.  A  number 
of  palm-wood  bnllroarers  were  collected,  but  we  oonld  learn  nothing 
about  their  use.  Since,  however,  the  Morebead  river  natives,  whom 
the  Toro  closely  resemble,  use  the  buUroarer  in  their  initiation  cere- 
moaies,  it  ia  probable  that  the  Toro  do  the  same. 
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The  Valley  of  the  St.  Joseph  Kivee  and  its  Nbighboubhood. 

The  area  coBStitnting  the  plain  and  delta  |0f  the  Angabanga  is 
inhabited  by  a  number  of  tribes  which  may  be  grouped  into  three 
main  divisions,  according  to  the  laugnage  they  speak.  The  first  of 
these,  the  Eoro-speaking  group,  stretches  from  Kivori  near  Cape 
Possession  to  Hisiu,  to  the  east  of  Cape  Suckling.  Hisiu  and  the 
neighbouring  village  of  Nabuapaka  are,  however,  comparatively  recent 
colonies  from  Waima;  and  Delena,  which  is  in  part  composed  of  the 
descendants  of  a  Boro-speaking  stock,  should  probably  be  considered 
their  old  eastern  limit.  The  native  name  for  Yule  island,  which  is 
inhabited  by  that  one  of  the  Boro-speakiDg  tribes  which  gives  the 
language  its  name,  is  also  Boro,  but  in  this  paper  the  island  will  be 
called  by  its  English  name.  Yule  island,  and  the  term  Boro  will  be  used 
only  when  speaking  of  the  tribe  in  question. 

Inland  of  the  BoroHSipeaking  tribes  is  a  region  which  may  conve- 
niently be  called  Mekeo.  This  is  inhabited  in  the  main  by  two  closely 
related  tribes,  the  Biofa  and  Yee.  The  villages  of  these  tribes,  once 
the  coastal  Boro-speaking  zone  is  left  behind,  stretch  up  the  broad 
valley  of  the  Angabanga  till  the  foothills  of  the  main  range  are  reached. 
Mekeo  seems  originally  to  have  been  a  Boro,  or  possibly  Motu,  term, 
and  to  have  been  applied  in  the  sense  just  indicated ;  but  the  term 
should  be  extended  to  include  a  small  and  uncertain  number  of  villages 
on  the  upper  reaches  of  the  Biaru  river,  possibly  originally  populated 
by  Biofa- Yee  folk,  and  with  whom  the  present-day  Biofa- Yee  of  the 
St.  Joseph  river  valley  intermarry.  The  whole  of  Mekeo  lies  east  of 
long.  146"  40',  and,  with  the  exception  of  the  Yee  village,  Inawabui 
Kipo  south  of  lat.  8°  40'. 

The  lower  portion  of  the  course  of  the  St.  Joseph  river,  i,e,  about  the 
first  20  miles  from  its  mouth,  flows  through  a  flat  and  often  swampy 
country,  much  of  which  is  liable  to  inundation.  Yule  island  at  its 
mouth  is,  however,  hilly,  while  a  series  of  low  hills  stretch  from 
Fokama  to  and  beyond  Epa.  An  isolated  hill  of  bare  basaltic  breccia 
exists  to  the  north  of  Eboa.  Upon  this  hill,  in  shallow  caves  and  under 
overhanging  rocks,  are  exposed  the  Eboa  dead.  A  few  low  ridges 
exist  to  the  north-west  of  Obo,  and  there  is  at  least  one  other  outcrop 
of  bare  basaltic  breccia.  North-west  of  Bereina  the  country  becomes 
hilly,  the  edge  of  the  hills  at  first  running  more  or  less  parallel  with 
the  coast,  which  it  afterwards  approaches,  till  at  Cape  Possession 
(Waimatnma)  the  foot  of  the  hills  is  washed  by  the  sea.  These  hills 
are  covered  with  more  or  less  rank  grass  and  scanty  eucalypts,  and  carry 
a  good  head  of  wallaby.  Behind  Waima  the  iiills  are  about  400  feet 
high  and  about  a  mile  from  the  sea.  Here  a  considerable  creek,  called 
Uirkapa,  in  part  fringed  with  mangroves,  runs  near  their  base  and 
separates  them  from  the  villages  of  the  Waima  dans.     These  hills 
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consist,  at  any  rate  in  part,  of  raised  ooral  reef,  since  obvious  corals 
were  seen  in  the  rocks  skirted  hy  the  track  from  Waima  to  Bereina. 

Along  the  coast  of  Ynle  island  are  a  number  of  caves.  One  of  the 
largest  of  these  is  called  Paavi.  Its  walls  consist  partially  of  a 
coarse  sandstone,  becoming  clayey  in  places ;  at  the  mouth  of  the  cave 
the  rock  has  weathered  hard,  and  from  it  we  obtained  a  number  of 
recent  fossils.  Among  these  Mr.  Woods  identified  an  Osirea,  a  Lueina^ 
and  Pecten  pallium.  At  another  point  on  the  island  Sjftondyltis  spectrum 
was  obtained,  as  well  as  Pecten  pallium.  On  the  floor  of  the  cave 
there  is  a  rich  black  mould,  which  a  few  yards  from  the  mouth  gives 
place  to  a  loose  sandy  soil.  A  fair  amount  of  the  cave  floor  was  turned 
over,  but  no  signs  of  oocapation  were  found. 

Along  the  shore  between  Pinupaka  and  Waima  the  beach  consists 
of  sand.  Extending  for  some  distance  from  Pinupaka  there  is  a  man- 
grove fringe,  which  is  never  far  behind  the  beach,  and  in  places 
approaches  the  edge  of  the  surf,  while  here  and  there  mangrove  stumps 
can  be  seen  below  the  present  high- water  mark.  Besides  these,  and 
bordering  the  shore  above  high-water  mark  for  a  considerable  distance, 
there  stand  the  still  erect  dead  bare  trunks  of  large  mangroves,  not 
Bhizophora, 

The  meaning  of  these  mangroves  is  ambiguous,  but,  With  other  facts 
adduced,  would  seem  to  point  to  recent  elevation,  the  trees  being  killed 
by  the  increasing  upward  deposit  of  sand  which  now  forms  the  beach. 

Beyond  Waima,  between  Cape  Possession  and  Oiapu,  is  a  free  cliflf 
edge  of  hard  rock,  which  rises  for  the  most  part  almost  vertically  from 
the  sandy  beach.  In  this  are  embedded  many  corals  and  marine  shells. 
Among  others,  Mr.  Woods  has  identified  Conu8  partus,  Area  Deshayesii, 
and  species  of  Lohorium  (Triton),  and  Balanus, 

Dr.  Marr  and  Mr.  Woods  point  out  that  the  fossils  obtained  from 
Yule  island  and  from  the  cliff  between  Cape  Possession  and  Oiyapu 
leave  no  doubt  but  that  the  strata  from  which  they  were  collected  are 
post-Tertiary,  and  must  be  regarded  as  recent.  This  view  conflicts  with 
that  set  forth  by  Mr.  Gibb  Maitland,  and  represented  in  his  geological 
map  of  New  Guinea,  published  in  the  Beports.*  In  the  paper  alluded 
to,  he  describes  Yule  island  and  the  strip  of  coast  country  between 
Bereina  and  Yokea,  the  latter  west  of  Oiapu  as  the  former  is  east  of 
Waima,  as  consisting  of  Tertiary  **  Port  Moresby  beds."  It  must,  how- 
ever, be  remembered  that  at  the  time  Mr.  Maitland 's  account  was  pub- 
lished the  fossils  he  collected  had  not  been  critically  examined. 

Eastwards  and  southwards  of  the  Eoro-speaking  tribes  is  Pokao, 
a  district  of  low  hills  and  rolling  downs  intersected  by  narrow  belts 
of  forest  in  its  shallow  valleys,  but  in  the  main  constituting  a  country 
covered  with  long  grass  and  sparse  eucalypts.      In  many  ways  it 


•  *  Annual  Beport  on  British  New  Guinea,  1891-1892.* 
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resembles  the  country  round  Port  Moresby,  but  is  less  arid,  and  carries 
an  abundance  of  game.  Its  language  does  not  resemble  Boro,  while 
its  social  system,  as  far  as  it  is  known,  is  also  different.  In  spite  of 
this,  Pokao  and  Waima  have  long  been  closely  associated,  the  Waima 
folk  making  comparatively  prolonged  stay  in  the  Pokao  villages  on 
hunting  expeditions.  The  return  for  this  hospitality  might  be,  and 
often  was,  a  gift  of  coconuts ;  but  the  intimacy  between  the  tribes  went 
further  than  this.  A  generation  ago  one  Poa  Oa  of  Waima  excelled 
in  carving,  and  much  of  the  best  work  on  the  older  Waima  marea  was 
done  by  him  or  under  his  direction.  He  was  asked  to  come  to  their 
-village  by  the  folk  of  Diumana  of  Pokao,  and  to  carve  the  posts  of 
their  club  house.  This  he  did,  and  although  the  loe,  as  the  Pokao 
club  houses  are  called,  for  which  he  carved  the  posts  has  recently  been 
burnt  down,  the  majority  of  the  posts  carved  by  him  or  under  his 
direction  are  still  to  be  seen  at  a  short  distance  from  the  present 
Diumana  site. 

The  folk  of  Pokao,  at  any  rate  in  certain  villages,  are  conspicuous 
for  their  often  wavy  and  even  almost  straight  hair ;  indeed,  as  far  as 
our  present  knowledge  extends,  there  is  here  a  larger  percentage  of 
individuals  with  hair  which  is  curly  or  wavy  than  elsewhere  in  New 
Guinea. 

Following  the  coast-line,  immediately  east  of  Pokao  is  a  marshy 
area  through  which  meander  a  number  of  streams.  Of  these  the  Aroa 
is  the  most  eastward  of  any  considerable  size,  while  on  the  west  the 
Yeimauri  river  opens  into  the  head  of  Galley  reach.  The  district 
between  these  rivers  known  as  Kapadi,  or  Kapatzi,  we  did  not  visit,  but 
were  able  to  ascertain  that  it  was  peopled  by  a  folk  who  are  the 
descendants  of  a  faction  which  several  generations  ago  split  from  the 
Mekeo  village  of  Afai,  and  after  many  wanderings  settled  in  Kabadi. 
This  information,  obtained  at  Mekeo,  was  interestingly  confirmed  at  a 
big  feast  given  by  the  administrator.  Captain  F.  B.  Barton,  to  which 
all  the  accessible  tribes  of  the  central  district  were  invited.  Here  we 
saw  the  men  of  Kabadi  wearing,  as  they  danced,  the  feather  clan  badges 
proper  to  the  Mekeo  and  Boro-speaking  tribes,  and  in  this  case  derived 
from  and  representing  the  kangakanga  of  the  former. 

The  social  system  of  the  Mekeo-speaking  tribes,  though  presenting 
features  of  great  interest,  will  be  but  briefly  alluded  to  here,  and  that 
only  sufficiently  to  render  the  scant  information  gathered  by  the  Bev. 
Father  Egidi  concerning  the  mountaineers  behind  Mekeo  intelligible.  4 

The  Mekeo  tribes  consist  of  a  number  of  clans,  representatives  of 
which  are  as  a  rule  to  be  found  in  several  villages.  A  number  of  clans 
claiming  common  descent  form  a  ngopu  group.  For  each  clan  there 
was  a  group  called  ufuapie,  into  which,  it  was  stated,  its  clansmen 
should  marry,  and  which  took  a  prominent  part  in  the  death  rites  of 
its  intermarrying  clan.      Every  clan  had  an  iauafangai,  generally  a 
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plant,  whioli  it  did  not  aToid  eating,  and  a  kangakanga,  an  animal  or 
plant  which  would  cot  be  eat«n,  lltongh  It  might  be  killed,  and  ita 
feathers,  ot  if  it  were  a  plant  ita  dried  leaveB,  would  be  worn  by 
the  olaoBmen  when  dancing.  Apparently  all  the  clans  belonging 
originally  to  a  ngopu  group  bad  originally  the  same  ianafangai,  and 
the  same  name  for  their  olnb  house  (ufu).  Each  looal  division  of  each 
dan  would  have  at  leait  two  ohiefs,  oalled  lopia  fM  and  io  lopia.  The 
latter  was  practically  a  war  obief,  and,  except  during  actual  warfare. 


his  authority  was  greatly  inferior  to  that  of  the  lopia  faa.  Both  offices 
are  hereditary,  with  the  practical  limitation  that  no  one  not  a  ancoeesful 
warrior  could  in  the  old  fighting  days  have  been  an  io  lopia. 

The  Lapeta,  living  some  10  miles  west  of  Oriopetana,  are  a  folk 
akin  to  the  Biofa  and  Tee,  and  some  of  the  clans  now  living  in  the 
Tee  villages  appear  to  have  originally  come  from  Lapeka.  A  few 
Lapeka  visitors  seen  at  Ififn  closely  resembled  the  Mekeo  folk  proper. 

Of  the  mountains  inland  of  the  Mekeo  plain  our  knowledge  is  more 
limited,  but  that  at  least  two  groups  of  tribes,  at  present  ill  defined, 
but  speaking  different  languages,  inhabit  these  mountains  is  clear. 
These  are  the  Kuni  and  the  Eamaweka,  the  latter  being  the  tribal 
name   applied  i^by  Captain   Barton    to   the   hill  folk  living   in    the 
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neighbourhood  of  InaQvorene.  Dialects  which,  as  far  as  onr  present 
knowledge  extends,  show  no'obyions  similarity  are  spoken  by  these 
two  folk,  that  of  the  Kuni  belonging  to  the  gronp  which  includes  Pokao 
and  Motn.  In  spite  of  this  lingaistic  difference,  the  two  folk  are  alike 
in  general  appearance  and  dress,  the  women  in  both  instances  wearing 
a  narrow  perineal  band  instead  of  a  petticoat.  Neither  gronp  appears  to 
be  homogeneons,  since  the  cephalic  indices  of  the  Knni  (15)  vary  from 
75  to  82,  with  an  average  of  78,' while  the  Kamaweka  (II)  vary  from 
73  to  81,  also  with  an  average  of  78.  Both  folk  are  shorter  and  darker 
than  the  people  inhabiting  the  Mekeo  plain,  and  their  hair  is  always 
frizzly. 

On  leaving  the  Mekeo  plain  and  going  north-eastwards  from  Ina- 
wabni  Kipo  towards  the  Knni  villages,  two  species  of  oak  with  oval 
entire  leaves  and  broad  squat  acorns  were  met  with.  Tree-ferns,  too, 
were  seen,  but  were  not  abundant.  The  scad,  the  merest  jnngle  track, 
often  overgrown,  lay  up  and  down  a  number  of  clay  ridges,  all  densely 
covered  with  old  jungle.  At  the  bottom  of  each  of  these  a  stream 
runs,  and  it  is  on  the  crest  of  such  a  ridge,  reached  at  the  end  of  a 
long  day's  walk,  that  Foloa,  the  Euni  village  nearest  the  Mekeo  plain,  is 
perched.  It  consists  or  consisted  of  four  wretched  houses,  and  a  marea 
surrounded  by  a  frail  palisade.  A  day's  walk  beyond  this  lies  Emene, 
a  larger  and  more  important  settlement.  The  village  occupies  the 
whole  plateau  of  trodden  day,  measuring  some  150  by  30  yards,  which 
constitutes  the  top  of  the  hill.  The  houses  are  placed  round  this  area, 
from  which  run  a  couple  of  paths  passing  steeply  down  the  hill  to  the 
gardens  and  creek.  There  is  a  marea  (club-house)  at  each  end  of  the 
village,  said  to  belong  respectively  to  the  two  chiefs  Makna  and  Eapulau ; 
these  are  similar  in  structure,  and  18  to  20  feet  long  by  some  10  to  12 
feet  broad.  The  roof  was  square  behind — that  is,  at  the  back  of  the  house, 
but  rounded  in  front  overhanging  the  verandah.  The  roof  ends  some 
5  feet  from  the  ground,  being  in  this  respect  unlike  the  dwelling- 
houses,  in  which  the  roof  comes  down  to  within  a  few  inches  of  the 
ground.  The  marea  is  two-storied;  the  first  floor,  level  with  the 
verandah,  is  made  of  split  areca-like  wood,  and  is  about  3  feet  from 
the  ground;  the  second  floor  is  6^  feet  above  the  first.  Three  main 
poles  hold  up  the  roof,  which  is  about  18  feet  above  the  ground.  Along 
the  middle  of  the  floor  of  both  stories,  and  interrupted  only  by  the 
central  main  pole,  is  a  fireplace  about  a  yard  broad,  consisting  of  a 
thick  layer  of  ashes  between  palm-trunks.  A  couple  of  tree-trunks 
are  lashed  along  the  sides  of  each  house  about  2  feet  from  the  floor  of 
the  second  story;  these  serve  as  shelves,  and,  in  spite  of  the  slope 
of  the  roof,  were  generally  tenanted  by  sleeping  boys.  The  houses  of 
the  village  are  small  and  miserably  built;  they  tend  to  be  circular, 
and,  when  seen  on  end,  give  the  idea  of  being  so.  One  which  was 
measured  was,  however,  12  feet  long  by  between  6  and  7  feet  broad. 
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The  dooT  is  but  a  bole  in  tbe;  tbatob,  whioh  comes  low  down.  Thore 
ia  inTuiably  a  gap  in  tbe  side  of  tbe  hoTi§e  left  foT  pig,  and  tbere  m&j 
or  may  not  be  a  raised  floor  of  planks,  partial  or  complete.  There  were 
twent;  bouses  in  tbe  village.  Bows  and  shields  did  not  appear  to  be 
used,  the  only  weapons  we  saw  or  oonld  bear  of  being  spears  and  olnba, 
Gonoeming  tbe  social  organization  and  tbe  oostoms  of  these 
monntaineers,  tbe  only  information  I  possess  is  that  derived  from  a 
letter  from  the  Bev.  Father  Egidi,  of  tbe  Sacred  Heart  Mission, 
who  has  recently  been  stationed  at  Dilava,  which  is,  he  states  approxi- 
mately, in  lat.    8°    35'    IS"    S.,    snd    long.    14r.°    53'    45"    E.'      He 


points  ont  that  be  conld  find  no  trace  of  intermarrying  groups  or 
gronps  of  clans  claiming  common  descent.  Tbe  Dilava  folk  marry  into 
all  Uie  snrronnding  villages,  and  when  a  death  occurs  it  ia  tbe  bead  of 
tbe  family  of  the  deceased  who  says  when  monming  shall  oeaee.  Tbere 
appears  to  be  no  cbiefohip  comparable  with  the  system  of  hereditary 
war  chiefs  of  Mekeo ;  any  one  who  has  killed  his  man  and  who  has 
enongh  force  of  character  may  become  a  war  chief,  and  this  title  implies 
no  responsibility  or  specialization  of  function  at  feasts  and  ceremonies. 

■  I  take  this  opportnnity,  on  behalf  of  my  ooUoagnea  as  well  aa  on  my  own,  of 
thanking  the  Mission  of  the  Sacred  Heart  for  much  help  rendered  and  bospitalU; 
ahowQ  to  ns  while  vroiking  in  the  Roro  and  Mekeo  districts.  Among  the  staff  of  this 
mission,  our  thanks  are  more  eipeoially  due  to  Mgr.  de  Boisnienu  and  the  Bcrorend 
Fnthera  Vitali,  Egidi,  Qnibert,  Cochard,  Lonis,  and  Pogest. 
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The  ufn  system  seems  less  developed  than  in  Mekeo.  A  pecnliaT 
oeremony  is  undertaken  by  the  women  and  children  of  a  dead  man. 
These  hold  their  face  in  the  steam  arising  from  a  small  pot  in  which  is 
put  a  fragment  of  pork,  while  the  rest  of  the  village  feast  upon  the  pig 
from  which  the  fragment  is  taken. 

Of  the  Kamaweka  of  the  Inanvorene  district  our  knowledge  is  even 
scantier,  and  by  the  term  iDanvorene  district  nothing  more  is  meant 
than  an  ill-defined  monntainons  area  north-east  of  Mekeo,  some  20 
miles  from  the  Mekeo  Government  station,  a  portion  at  least  of  which 
is  inhabited  by  the  Kamaweka.  It  is  reached  by  passing  through  Barai 
and  Ififa.  Beyond  the  latter  there  is  only  a  native  bnsh  track,  at  times 
difScult  to  follow.  For  the  first  six  honrs'  walk  this  track  passes 
through  a  swampy  district,  intersected  by  many  creeks ;  over  some  of 
these  the  natives  have  constnicted  mde  bridges  by  catting  down  a  tree 
standing  in  snoh  a  position  that  it  could  be  made  to  fall  across  the 
creek  it  was  desired  to  bridge.  Towards  the  latter  part  of  the  first  six 
honrs'  march  the  ground  becomes  covered  with  large  water-worn  stones, 
evidently  brought  ^own  in  the  wet  season  from  the  hills.  Near  h^e 
the  Biaru  river  is  reached.  When  visited  in  1904,  the  rainy  season  had 
scarcely  finished,  and  the  river  was  running  swiftly  with  a  depth  of 
from  3  to  4  feet. 

Near  here  the  Ififu  and  Barai  people  had  built  some  ramshackle 
houses  for  their  use  when  huntiug  and  fishing.  So  far  since  leaving 
Barai  the  track  had  lain  through  dense  forest,  which  quite  hid  the 
surrounding  country.  A  little  distance  beyond  the  native  shelters  a 
large  branch  of  the  Biaru  is  crossed,  and  the  character  of  the  scenery 
begins  to  change,  and  hilly  country,  with  the  Biaru  flowing  at  the 
bottom  of  a  gorge  some  30  or  40  feet  in  depths  is  soon  reached. 

The  sides  of  this  gorge  are  composed  of  rounded  stones  set  in  fine 
sand  and  gravel.  It  seems  clear,  before  the  Biaru  had  out  its  present 
channel,  it  had  flowed  at  a  higher  level,  and  had  covered  the  country 
with  washings  from  the  hills.  The  path  here  keeps  close  to  the  river 
for  some  three  hours'  march,  and  then  begins  to  steadily  ascend,  when 
the  character  of  the  ground  soon  changes.  Instead  of  the  ground  being 
strewn  with  rounded  pebbles,  metamorphio  rocks  in  situ  are  visible  in 
the  few  places  where  the  vegetation  allows  them  to  be  seen.  Some 
four  hours  beyond  the  native  houses  already  alluded  to  is  a  sheer 
precipice  some  30  feet  high,  which  was  descended  by  means  of  a  bamboo 
ladder  constructed  on  the  spot.  Probably  this  rock  face  was  due  to 
faulting.  For  a  short  time  the  path  continues  to  descend,  but  it  soon 
begins  to  rise  again,  and  with  few  interruptions  continues  to  rise, 
passing  through  dense  forest  almost  until  the  top  of  a  pass  between  the 
two  Tulli  peaks  is  reached.  Beyond  this  lies  a  densely  wooded  valley 
with  the  Biaru  flowing  over  its  bottom.  Beyond  Tulli  pass  the  road 
descends  until  almost  the  river-level  is  reached,  after  which  it  rises 
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steeply  to  the  village  of  Inanvorene.  This  village  is  bailt  on  a  ridge 
or  grat,  and,  excepting  on  one  side,  is  surrounded  b;  preoipioes.  A 
stockade  suirouuds  it  for  the  most  patt.  The  entranoe  to  the  villi^  is 
on  that  side  where  there  is  no  preoipioe,  and  here  the  second  stockade 
has  been  bnilt  witfaont  the  first.  From  InauTorene  several  villages 
oould  be  seen  on  the  slopes  of  the  opposite  valley,  at  the  bottom  of 
which  the  Biam  river  flows.  By  dssoending  the  slope  of  the  luaovorene 
ridge  opposite  to  that  previously  ascended,  and  then  travelling  along 
the  south -western  slopes  of  the  valley,  the  village  of  Ofafa  was  reached. 
The  Eamaweka  appear  to  be  oannibals,  and  dispose  of  their  dead  by 
exposure  on  rough  platforms  in  the  foreet. 


Thk  Eastern  and  South-Easteem  Districts. 

At  the  south-eastern  extremity  of  the  poBsession  oar  first  prolonged 
stay  was  made  at  Tube  Tube,  in  the  Engineer  group.  This  island, 
situated  roughly  halfway  between  the  mainland  and  the  Louisiades, 
supports  one  of  the  chief  trading  populations  of  the  eastern  arohipeUgoa. 
The  social  system  of  these  folk  is  substantially  that  which  later  we 
found  to  extend  throughout  a  wide  area  in  the  eastern  and  south* 
eastern  divisions  of  British  New  Guinea.  Essentially  this  is  a  ooodi- 
tion  in  which  a  community  consists  of  a  number  of  totemistio  elans 
with  deacent  of  the  totems  In  the  female  line.  Each  clan  has  at  least 
three  totems  —a  bird,  a  fiih,  a  snake,  and  often  a  fourtli,  a  plant.    Each 
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clan  in  a  given  locality  consists  of  a  number  of  hamlets,  each  con- 
sisting of,  say,  from  three  to  five  bouses,  inhabited  by  a  single 
family  group.  A  number  of  such  hamlets,  scattered  over  a  considerable 
area  and  inhabited  by  members  of  different  clans,  constitute  a  village. 

One  of  the  most  interesting  features  of  Tube  Tube  was  a  collection 
of  waga,  the  large  sea-going  built-up  outrigger  canoes  in  which  the 
men  of  Tube  Tube  made  their  voyages.  The  most  careful  inquiry 
failed  to  do  more  than  elidt  guesses  as  to  the  meaning  of  the  carving 
with  which  the  waga  are  ornamented.  But  since  the  Tube  Tube  folk 
knew  that  some  at  least  of  the  waga  were  built  on  Murna,  and  sinoe 
this  was  not  far  from  the  direction  in  which  we  must  sail  to  reach  the 
Trobriands,  which  Major  Daniels  had  determined  to  visit,  our  journey 
from  Tube  Tube  resolved  itself  into  an  island  cruise  in  the  track  of 
the  waga.  And  I  may  so  far  anticipate  the  order  of  our  cruise  as  to 
say  that  waga  are  built  not  only  at  Murua,  but  also  in  the  islands  of 
the  Marshall  Bennet  group,  and  probably,  though  to  a  less  extent, 
at  Misima,  as  they  certainly  are  at  Kiriwina. 

Here,  then,  the  waga  are  built  and  brought  in  one  step  or  in  a 
series  of  stages  to  Tube  Tube,  carrying  with  them  almost  always  and 
wherever  they  go  the  original  names  given  to  them  by  their  makers.* 
Without  entering  in  detail  into  the  technology  of  their  building,  it 
will  be  sufficient  here  to  point  out  that  these  craft  seem  to  represent 
the  highest  development  of  Papuan  shipbuilding.  Their  length  over  all 
is  often  quite  50  feet,  and  their  sides  are  built  up  with  three  or  four 
broad  hewn  planks  to  a  moulded  depth  of  4  or  5  feet,  yet  without  a 
nail  being  used  anywhere  in  their  construction,  and  no  wooden  pegs 
are  employed,  except  in  connection  with  the  outrigger.  Nevertheless, 
the  hull  is  strong  enough  to  bear,  not  only  the  strains  of  hieayy  loads 
and  high  seas,  but  the  even  more  trying  stresses  of  continual  beaching 
and  launching.  It  is  sufficiently  rigid  to  hold  the  caulking  in  the 
seams,  yet  with  a  pliancy  lent  by  its  lashed  fastenings  which  allow  it 
to  give  when  a  rigid  nailed  fabric,  unless  enormously  stout  and  heavy, 
would  be  very  apt  to  tear  itself  apart  and  break  up.  The  canvas  of 
the  waga  consists  of  a  single  oval  sail  made  of  strips  of  pandanus  leaf 
sewn  together,  while  the  ropes  made,  at  any  rate  when  repairs  are 
necessary  at  Tube  Tube,  of  hibiscus  bast,  form  excellent  stajs  and 
running  rigging.  Its  size  made  the  waga  unhandy  to  paddle  with- 
out a  very  large  crew,  or  else  at  a  very  slow  rate,  and  though  a  few 
paddles  of  the  ordinary  sort  were  carried,  as  well  as  the  large  one 
used  for  steering,  they  were  seldom  called  into  service,  except  in  such 
an  emergency  as  the  wind  failing  and  a  current  drifting  the  canoe  into 
some  position  of  danger.  The  craft  was  only  intended  to  be  used  under 
canvas  and  for  offshore  work,  or,  as  we  should  say,  for  deep-water 

*  The  acoount  of  the  waga  here  printed  is  condensed  from  Major  Daniels'  notes, 
as  is  that  of  Tokonu  given  on  pages  240  and  241. 
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"voyages.  Tube  Tube  seamen  aimed  as  far  as  possible  to  make  a  fair 
wind  of  it  when  they  put  out  to  sea,  and  the  fortunate  location  of  their 
island  enabled  them  to  go  and  oome  between  many  places  during  both 
seasons  of  the  year,  with  at  the  worst  a  wind  with  which  they  could 
lay  their  course  out  and  back.  They  could,  however,  work  the  waga 
to  windward  when  their  work  lay  that  way,  and  although  this  was  but 
slow  travelling,  their  destination  would  be  reached  with  speed  enough 
to  satisfy  the  easy-going  natives. 

The  voyages  of  these  folk  are  intensely  interesting  examples  of 
primitive  trading  trips.  Their  crew  always  aimed  to  make  a  harbour 
every  evening,  and  arranged  their  itinerary  with  this  end  in  view,  but 
they  were  not  seriously  disturbed  if  they  had  to  spend  a  night  at  sea, 
either  through  failure  of  the  wind,  or  when,  as  sometimes  happened, 
they  desired  to  reach  a  port  more  than  a  single  day's  sailing  from  the 
nearest  starting-point.  Without  sufficient  knowledge  of  the  stars  to 
sail  by  them  at  night,  they  could,  in  their  island-strewn  sea,  if  the 
weather  were  clear,  generally  see  some  land  to  guide  them,  and  so  kept 
on  their  way.  If  the  night  were  thick,  they  lay  to  where  darkness 
overtook  them  and  waited  for  daylight.  The  storms  of  the  north-west 
monsoon  were  probably  the  severest  trial  to  their  seamanship,  for  furious 
storms  come  up  then  almost  without  warning.  These  are,  however, 
only  of  a  few  hours'  duration,  and  when  good  management  or  good  luck 
did  not  give  them  a  haven  somewhere  under  their  lee,  they  downed 
sail,  keeping  the  waga  head  to  the  sea,  and  rode  it  out  as  best  they 
might.  And  what  with  good  ships  and  good  handling  they  must  have 
had  very  few  disasters,  for  we  could  not  hear  of  a  shipwreck  within  the 
memory  of  the  oldest  man  on  the  island.  Their  trade  route  to  Murua, 
where,  it  will  be  recollected,  many  of  the  waga  were  built,  was,  as  they 
made  it,  about  120  to  135  miles.  They  would  usually  go  during  the 
monsoon  and  come  back  on  the  trade,  as  those  winds  served  their 
itinerary  best.  Presuming  that  wind  and  weather  served  them  through- 
out the  passage,  they  slept  the  first  night  on  an  island  called  Ore,  a 
couple  of  miles  or  so  from  Dawson  island,  the  next  night  they  made 
Fanamoti,  the  third  night  they  slept  at  Tokunu  (the  Alcesters),  and  by 
the  fourth  night  they  might  reach  Murua.  As  a  matter  of  fact,  this 
ideed  passage  was  seldom  or  never  made,  and  it  was  not  at  all  unusual 
for  canoes  to  be  a  month  or  more  from  Tube  Tube  to  Murua,  either 
because  the  wind  and  weather  delayed  them,  or  because  the  crew  simply 
did  not  care  to  hurry  themselves  or  found  business  to  do  en  route. 

Exports  to  Murua  were  varied,  but  included  pots,  and  imports  from 
there  included  stone  implements  and  shell  money  (sapisapi).  A  con- 
siderable amount  of  food  was  brought  to  Tube  Tube  from  Milne  bay, 
a  voyage  which  took  two  and  a  half  to  three  days.  They  also  made 
frequent  voyages  to  East  cape.  South  cape,  and  to  Dobu,  the  latter 
being  the  island  from  which  the  Tube  Tube  people  originally  came. 
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The  details  just  given,  taken  from  Major  Daniels'  manuscript, 
embody  information  famished  by  men  who  evidently  had  actual 
voyages  in  mind  when  they  spoke.  The  time  occupied  for  any  journey 
but  the  very  shortest  was,  however,  different  each  time  the  voyages 
were  made,  and  it  is  certain  that  the  routes  were  often  varied  to  suit 
some  special  commercial  object.  The  specimen  of  the  voyages  given 
will  serve  to  convey  an  idea  of  the  nature  and  extent  of  this  people's 
wanderings  in  pursuit  of  trade,  and  the  number  of  places  along  their 
route  with  which  they  were  at  one  time  or  another  at  war  throws  a 
lurid  light  on  the  courage  and  diplomatic  skill  without  which  they 
could  never  have  gone  so  fieur  or  aooomplished  so  much.  We  did  not 
visit  Wari  (Teste  island),  but  it  did  not  seem  to  us  that  any  other  south- 
eastern natives  we  met  had  just  the  qualities  of  the  Tube  Tube  folk, 
who  sailed  the  troubled  commercial  waters  and  rough  seas  with  some- 
thing of  the  insouciance  of  the  English  merchant  venturer  of  Elizabeth's 
days ;  laden  for  trade,  but  armed  for  combat,  their  spears  were  quite  as 
sharp  as  their  wit,  and  they  themselves  equally  ready  to  use  either  as 
circumstances  might  require. 

On  leaving  Tube  Tube,  we  sailed  for  an  island  called  Ore,  whither 
the  folk  of  Panamoti,  who  at  times  were  said  to  act  as  the  middle  men 
in  the  matter  of  procuring  waga  for  Tube  Tube,  had  recently  moved. 
As  a  matter  of  fact,  we  made  Qabuyene,  about  2  miles  from  Ore,  where 
there  are  two  small  villages  of  Panamoti  folk.  Both  Ore  and  Oabuyene 
belong  to  the  Laseinie  group.  From  Qabuyene  we  sailed  north-eastward 
in  the  direction  of  Murua,  anchoring  on  the  first  night  after  leaving 
Qabuyene  off  the  Bonvouloir  reefs.  These  are  not  as  figured  on  the 
chart.  A  portion  of  the  system,  perhaps  that  alluded  to  in  *  Sailing 
Directions,'  consists  of  an  oval  atoll,  which  appears  to  be  about  a  mile 
and  a  half  long  by  three-quarters  of  a  mile  broad.  On  the  windward 
side  of  the  atoll  are  three  low  densely  wooded  islands,  oblong  in  shape, 
one  of  which  is  Panamoti.  There  are  a  few  small  masses  of  reef  and 
detached  coral  rocks  to  the  east  of  the  most  easterly  of  these.  On  the 
lee  side,  near  which  we  anchored,  the  reef  is  2  to  4  feet  deep  at  high 
water,  and  consists  of  land  studded  with  rounded  isolated  masses  of 
coral.    The  lagoon  appeared  to  be  from  4  to  6  fathoms  deep. 

From  the  Bonvouloir  reefs  we  made  Sharp  island  en  route  to  Murua, 
but,  the  weather  proving  thick,  we  put  back  to  the  Alcester  islands. 
These,  marked  '*  position  and  extent  uncertain  "  upon  the  charts,  consist 
of  two  elongated  flat-topped  islands,  which  are  densely  vegetated. 
They  rise  at  their  highest  point,  at  the  eastern  end  of  the  larger  island, 
to  a  height  of  some  180  feet  above  the  water.  The  bigger  island,  called 
Tokunu,  presents  one  small  cove,  in  which  nestles  a  village — that  is  to 
say,  seven  houses  divided  into  four  groups,  each  group  belonging  to 
and  inhabited  by  men  of  one  totem.  In  the  *  Sailing  Directory  of  the 
Padfic '  it  is  stated  that  Tokunu  *'  is  inhabited  by  a  roving  tribe  of 
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natives,  who  are  reputed  to  be  the  meet  skilful  oanoe-bnilclers  in  this 
pRTt  of  the  Pacific." 

This  informfttion  appears  to  have  been  gathered  from  the  Report  for 
British  New  Ooinea  for  1888,  which  ooutains  a  statement  fumiafaed  to 
the  Special  Commissioner  by  Mr,  W.  Whitton.  In  this  it  is  stated  that 
many  large  oanoea  [waga]  are  bnilt  at  Toknnn,  and  that  there  are  no 
gardens  on  the  island.  The  latter  statement  is  certainly  incorrect,  and 
we  have  no  reason  to  believe  that  waga  are  or  were  built  at  Tokunn. 
In  fact,  all  the  evidence  points  the  other  way.  The  present  small 
popalation  of  Tokann  has  ]>een  alluded  to,  while  there  is  hut  scanty 
space  on  the  strip  of  beach  which  constitutes  the  landing-place  for  the 


huildiog  of  any  large  canoe,  and  were  there  space  it  would  be  difficult 
to  undeTBtand  how  ihe  timber  could  begot  ioto  poeition,  si  noe  the  raised 
coral  cliffs  of  which  the  island  conaiBts  are  elBewbere  practically 
sheer.  At  the  cove  the  cliff  is  roughly  100  yards  from  the  sea,  the 
intervening  Bi>ace  being  a  sharp  slope  of  broken,  highly  crystalline 
coral  rook,  filled  in  with  black  mould,  and  thickly  forested.  There  is 
no  appearance  of  stratification  in  any  part  of  the  cliffs  of  the  island. 
At  Bea-level  the  cliff  is  slightly  undercut,  while  there  is  similar  evidence 
of  wave-action  in  many  places  mHuy  feet  above  the  present  sea-level. 
A  profile  view  of  what  was  apparently  a  wave-out  notcli  many  feet 
above  present  sea-level  is  shown  above.  On  both  the  windward  and 
No.  III.— March,  1906.]  R    ' 
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leeward  sides  of  both  islands  there  is  no  fringing  reef  proper,  and  the 
islands  are  very  steep  too ;  but  in  certain  places,  sometimes  off  points, 
sometimes  in  bays,  the  water  for  50  to  300  yards  from  the  shore  sloped 
gradually  to  12  fathoms,  with  a  bottom  of  coral  sand  and  mushroom- 
shaped  coral  patches. 

From  a  distance  the  island  appears  flat  topped,  and  the  cultivation 
ground  in  the  centre  of  the  western  part,  where  the  forest  has  been 
cleared  from  at  least  300  acres,  is  remarkably  level.  The  same  condi- 
tions prevail  in  the  forested  parts,  except  that  there  is  a  slight  rolling 
uplift  along  the  leeward  side,  probably  not  over  4  to  5  feet  high  and 
100  yards  wide.  On  the  windward  side,  very  near  the  cliff-edge,  and 
roughly  following  its  present  contour,  is  a  ridge  8  to  15  feet  high  and 
200  yards  wide,  of  apparently  tumbled  coral  masses.  The  whole  top  of 
the  island  is  much  weathered,  low  coral  boulders  everywhere  making 
walking  very  difficult.  The  vegetation  is  luxuriant,  oonsisting  of  great 
forest  trees  with  far-spreading  buttress  roots,  with  but  little  under- 
growth in  the  uncleared  portions  of  the  island.  In  the  face  of  the  cliff, 
whether  on  the  windward  or  leeward  side,  there  are  numerous  vertical 
cracks  running  from  top  to  bottom,  at  intervals  of,  say,  30  to  200  yards. 
The  cracks  are  narrow,  certainly  not  more  than  2  feet  wide  until  10  to 
20  feet  above  water-level,  where  the  undercutting  action  of  the  sea 
begins ;  here  they  widen  out  into  oaves  from  3  to  10  feet  wide,  evidently 
running  many  feet  back.  The  only  path  to  the  top  of  the  island  ends 
in  25  to  50  feet  of  what  is  practically  an  easy  chimney  olimb.  On  the 
weather  side  of  the  island  a  long  talus  was  noted  at  one  spot ;  this  was 
covered  with  pandanus  and  casuarina — elsewhere  the  latter  plant  was 
decidedly  uncommon. 

(To  he  continued,) 


BRITISH  EAST  AFRICAN  PLATEAU  LAND  AND  ITS 

ECONOMIC  CONDITIONS/ 

By  M^or  A.  ST.  HILL  GIBBONS. 

It  will  be  remembered  that  some  two  years  ago  an  offer  of  a  consider- 
able tract  of  territory  was  made  by  His  Majesty's  Government  to  the 
controUors  of  the  Zionist  movement.  The  principle  involved  in  this 
offer  is  quite  exceptional,  whether  viewed  from  an  economic  or  an 
administrative  standpoint.  An  autonomous  province  under  a  Jewish 
administration — but  subject  in  certain  respects  to  the  control  of  the 
Administrator  of  British  East  Africa  and  the  Home  Government — was 
to  be  created  within  our  East  African  empire.  With  the  political  aspect 
of  the  offer  I  have  not — nor  had  I  at  any  time — anything  whatever  to 
do,  but  all  must  agree  that  in  this  respect  His  Majesty's  Government 

*  Bead  at  the  Boyal  Qeographioal  Society,  January  15, 1906.    Map,  p.  324. 
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oould  have  been  actuated  by  Done  but  the  highest  philanthropic  motives. 
Economically  speaking,  my  view  is  that  a  most  interesting  colonizing 
problem  was  involved,  for  had  the  scheme  been  carried  through  in  the 
spirit  in  which  the  offer  was  made,  scientific  experiment  combined  with 
methodical  industrial  development  should  have  provided  useful  object- 
lessons  both  to  those  who  settle  on  the  land,  and  those  who  control  the 
destinies  of  our  infant  colonies. 

One  of  the  first  conditions  imposed  in  connection  with  this  offer  of 
territory  was  that  a  commission  approved  by  His  Majesty's  Qoverument 
should  proceed  to  East  Africa  with  instructions  to  examine  the  Quas 
Ngishu  plateau — the  special  territory  offered — with  a  view  to  reporting 
on  its  adaptability  to  purposes  of  European  agricultural  settlement.  It 
was  as  chief  of  this  commission  that  I  was  able  to  collect  the  subject 
matter  of  this  paper.  One  of  my  colleagues — Herr  Kaiser — was  a  gentle- 
man of  considerable  scientific  knowledge.  As  botanist  and  geologist,  he 
had  previously  visited  Northern  and  Eastern  Africa  with  the  German 
explorers  Schweinfurth  and  Schoeller.  While  serving  with  the  latter 
expedition  he  had  traversed  the  southern  part  of  this  same  Quas  Ngishu 
plateau.  My  second  colleague  w^^s  a  gentleman  who  had  never  before 
travelled  in  Africa. 

We  landed  at  Mombasa  on  January  13,  and  the  following  after- 
noon entrained  for  Nairobi,  having  with  us  the  whole  of  the  expedi- 
tionary equipment,  personal  servants,  a  headman,  and  a  nucleus  of  ten 
porters.  Feraji,  the  headman,  had  crossed  Africa  with  Stanley,  and  since 
then  had  been  largely  employed  on  **  safari  "  in  East  Africa.  A  single 
day  at  Nairobi  gave  time  to  arrange  matters  with  the  commissioner, 
the  late  Sir  Donald  Stewart,  and  to  augment  the  caravan  to  about 
sixty — the  minimum  strength  I  considered  adequate  for  purposes  of 
transport  and  private  service.  We  reached  Nakuro  late  on  the  17th, 
and  on  the  following  day — the  fifth  since  landing  at  Mombasa — ^the 
entire  caravan  started  with  loads  for  the  Eldama  ravine. 

The  first  day's  journey  from  Nakuro  along  the  Great  Bift-valley  is 
dry  and  shadeless,  there  being  no  water  until  the  little  Bengal  river — 
19  miles  away — is  reached.  This  does  not  flow  into  the  Molo,as  shown 
in  the  existing  maps,  but  about  6j^  miles  north-east  of  the  crossing  of 
the  caravan-route  all  trace  of  a  bed  ceases,  and  the  river  itself  disap- 
pears below  ground.  The  water  of  the  Rongai  is  good,  and  even  at  the 
end  of  the  dry  season  has  a  strong  flow.  An  ascent  of  1500  feet  during 
a  march  of  20  miles  brought  us  on  the  second  day  to  Eldama  ravine. 
The  Government  station  stands  in  an  ideal  position  on  the  summit  of  a 
steep  ascent  of  some  200  feet,  and  is  all  but  7000  feet  above  sea-level. 
Though  it  stands  only  3'  25''  north  of  the  equator,  the  Bavine  has  the 
reputation  of  being  the  most  temperate — not  to  say  the  coldest — station 
in  the  protectorate.  There  are  few  healthier  spots  in  Africa  or  else- 
where.    The  view  is  superb.     Mount  Eldalat,  the  Mau,  the  Kamasia 

b2 
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mountainB,  and  the  great  rolling  forest- clad  hills  whioh  at  8000  feet 
form  the  escarpment  of  the  Qnas  Ngisha  plateau,  supply  on  all  sides 
the  background  to  a  heavily  wooded  undulating  country,  occasionally 
relieved  by  open  patches  of  good  natural  pasture  and  the  rich  red  face 
of  the  ravine  from  which  the  station  takes  its  name.  From  the  Eavine 
to  the  south-eastern  extremity  of  the  plateau  a  track  through  the  dense 
virgin  forest — available  for  foot-passengers  only — ^has  been  cleared  of 
undergrowth.  This  leads  over  steep  undulations,  each  as  a  rule 
attaining  a  higher  altitude  than  the  one  previously  traversed,  until 
finally,  after  a  fair  day's  march,  the  forest  gives  place  to  a  magnificent 
country  of  open  rolling  downs,  capable  of  becoming  a  great  cattle 
district.  Thus  on  quitting  the  vaUey  immediately  to  the  west  of  the 
Eavine  station,  the  altitude  of  which  is  about  6500  feet,  the  traveller 
finds  himself,  in  about  half  an  hour,  in  the  Langas  valley,  at  7410  feet 
above  sea-level;  he  follows  this  stream  for  over  a  mile,  and  then 
commences  a  rapid  accent  of  750  feet ;  next  he  drops  450,  then  up  and 
down  and  up  and  down,  until  he  stands,  at  a  height  of  8650  feet  above 
Eea-level,  on  what  is  apparently  the  highest  undulation  within  a  com- 
prehensive view.  One  or  two  hills  at  the  southern  extremity  of  the 
Elgeyo  escarpment  rise  a  few  hundred  feet  above  this,  but,  excepting 
Elgon  with  its  14,200  feet  of  altitude,  and  some  of  the  higher  peaks  of 
the  Chibohaiagnani  or  Chipchangwane  mountains — seven  good  days' 
march  to  the  north — these  south-eastern  undulations  eclipse  in  altitude 
tbe  many  considerable  hills  which,  later  on  in  our  journey,  supplied 
such  excellent  landmarks  and  useful  points  of  observation. 

During  the  first  day's  journey  over  these  invigorating  highlands 
we  crossed  the  path  by  which  Major  (now  Sir  Ronald)  Macdonald 
traversed  the  plateau.  His  name  and  those  of  Schoeller,  Pringle,  and 
Austin  represent  the  only  expeditions  which  had  hitherto  visited  Guas 
Ngishu  for  purposes  of  geographical  research,  and  their  combined  work 
was  restricted  to  a  triangle  in  the  southern  section  of  the  plateau. 
Major  Austin  also  passed  along  the  eastern  base  of  Mount  Elgon,  and 
the  mountain  itself,  whose  towering  mass  may  be  seen  on  a  clear  day 
from  any  part  of  the  plateau  from  where  it  is  not  obscured  by  inter- 
vening obstacles,  has  been  visited  at  one  time  or  another  by  protectorate 
officials  and  others,  notably  by  Sir  Harry  Johnston,  whose  interesting 
account  of  his  experience  created  in  me  a  wish  that  Elgon  had  been 
within  the  scope  of  our  inquiry,  or  that  the  time  at  our  disposal  had 
not  been  so  limited  as  to  preclude  the  possibility  of  my  climbing  to 
the  crater. 

Tbe  first  camp  on  the  plateau — 8500  feet — was  on  the  fringe  of  a 
wide  alluvial  valley,  which  will  doubtless  be  ultimately  turned  to 
useful  agricultural  account.  Down  the  centre  of  it  flows  the  little 
Kinuyno  river,  and  this,  a  few  miles  further,  joins  the  Nesoi — a  stronger 
stream,  which  a  mile  beyond  the  confluence  plunges  over  the  Elgeyo 
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escarpment  into  the  Eerio  valley  3000  feet  below.  Next  day  we 
reached  what  seemed  to  me  to  be  the  ideal  spot  at  which  to  camp 
for  a  few  days,  while  Feraji,  the  headman,  returned  to  the  Eavine 
for  further  sa'pplies.  Gamp  was  pitched  about  30  feet  above  the 
springs  of  a  small  affluent  of  the  Leosos,  known  as  the  Samabula. 
Beyond  the  stream,  and  about  100  yards  to  the  east,  were  the  borders  of 
a  considerable  patch  of  primeval  forest ;  to  the  west  alternative  gras<^y 
undulations  and  narrow  vallejs  marked  a  falling  away  in  altitude  from 
8000  to  7000  feet  within  half  an  hour's  march.  Obviously,  the  collecting 
of  grasses  and  a  careful  examination  of  the  various  timbers  and  plants 
in  the  forest  would  suffice  to  keep  our  botanist,  Herr  Kaiser,  thoroughly 
occupied.  For  myself,  I  Faw  an  opportunity,  by  means  of  a  series 
oi  short  excursions,  not  only  of  studying  the  material  and  econom'c 
prospects  of  the  district  for  some  miles  round,  but  of  laying  the  founda- 
tion of  a  reliable  survey  of  the  plateau  on  as  comprehensive  a  scale 
as  the  few  weeks  allowed  us  would  permit 

Some  70  miles  to  the  north-north-west  a  good  view  of  Elgon  could 
almost  invariably  be  obtained  in  the  early  morning,  and  on  the  summit 
is  a  definite  point  which  I  take  to  bo  the  north-eastern  face  of  the  crater. 
Slightly  to  the  west  and  east  of  north,  and  25  and  30  miles  away 
respectively,  were  Mount  Sirgoi  and  Karuna  hill,  and  beyond  these  was 
a  prominent  peak  of.  the  Chipohangwane  range,  while  the  group  of 
hills  of  which  Mount  Ildalat  is  the  most  noticeable  breaks  the  plain 
25  miles  to  the  north-west.  By  a  series  of  observations  on  north  and 
south  stars,  I  hoped  to  find  the  latitudinal  positions  of  each  of  these 
points,  and  also,  so  far  as  those  lying  on  my  northerly  route  were  con- 
cerned, to  determine  the  exact  relative  distance  of  each  to  the  others. 
With  this  line  of  bases  for  purposes  of  triangnlation,  I  was  sanguine 
that  numerous  and  carefully  read  compass  bearings  must  give  a  good 
result,  and,  as  a  commencement,  I  devoted  much  of  my  time  during  the 
next  few  days  to  taking  bearings  on  my  points  from  difierent  positions, 
in  order  to  assure  myself  that  no  local  variation  interfered  with  the 
accuracy  of  the  result.  The  one  condition  which  gave  me  anxiety  was 
the  state  of  the  heavens,  for  every  night  since  leaving  Nakuro  the  stars 
had  been  obscured  by  clouds. 

On  one  occasion  I  decided  to  make  a  day's  excursion  to  the  Elge3^o 
escarpment,  which,  as  forming  the  eastern  boundary  of  the  territory  in 
question,  was  a  feature  of  some  importance.  I  took  with  me  three  boys 
and  a  Masai,  who,  as  one  of  three  professing  a  knowledge  of  the  plateau, 
was  engaged  at  the  Ravine  as  a  guide.  Crossing  the  stream  near  camp, 
we  passed  through  the  adjoining  belt  of  forest  to  the  park-like  country 
beyond,  where  small  patches  of  forest  gave  relief  to  the  rolling  downs 
characteristic  of  the  country.  Two  miles  of  this  brought  us  to  the  out- 
skirts of 'a|  forest  which  seemed  to  stretch  far  to  right  and  left.  My 
Masai  guide  had  [hisi  work ^ cut  out  for  a  couple  of  hours  or  more,  iis. 
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with  the  exception  of  a  half-mile  openiog  along  the  borders  of  a 
marshy  stream,  every  step  of  the  way  was  contested  by  an  entangled 
and  at  times  prickly  undergrowth.  I  found  ample  compensation  in 
the  view  suddenly  encountered  on  emerging  from  the  forest.  So  dense 
are  these  East  African  forests  up  to  their  very  borders,  that  one  fre- 
quently does  not  realize  the  existence  of  open  country  until  within 
half  a  dozen  paces  of  stepping  into  it.  Such  was  the  case  in  this 
instance,  and  no  doubt  the  sudden  contrast  in  light  to  some  extent 
enhanced  the  beauty  of  the  picture  in  front  of  me.  To  the  left  and  left 
front  was  apparently  illimitable  forest ;  immediately  before  me  a  grass 
bank  sloped  down  to  a  strong  stream,  which  proved  to  be  the  Nesoi ; 
beyond  was  the  face  of  a  second  steep  undulation,  open  for  the  most  part, 
but  dotted  here  and  there  with  small  groups  of  great  trees  wrapped  in 
vines  and  under-scrub ;  while  flowing  directly  towards  us  from  the  east 
was  the  little  Kinuyno,  speeding  its  course  in  a  series  of  glistening 
cascades  to  join  the  Nesoi  on  its  journey  into  the  great  valley  beyond 
the  escarpment. 

Grossing  the  Nesoi,  I  took  lunch  in  a  shady  spot  above  a  small 
waterfall,  and  then  proceeded  to  skirt  the  forest  in  an  easterly  direction 
until  we  struck  a  well-defined  native  path  at  the  base  of  a  hill 
whose  slopes  were  covered  with  forest,  but  whose  summit  was  clear. 
This  we  climbed  for  some  2000  feet,  passing,  when  near  the  summit, 
through  thick  bamboo  forest.  From  the  crest  of  the  hill  I  could 
not  see  as  much  as  I  had  hoped  for,  as  all  distant  points  to  the  north- 
west were  obscured  by  intervening  hills.  However,  I  obtained  a  good 
view  of  the  south-eastern  line  of  the  escarpment,  as  well  as  of  two 
important  points  to  the  south-west.  While  descending  the  hill  we 
encountered  two  natives,  who  informed  us  that  they  lived  in  the  Kerio 
valley.  Lithe,  active-looking  fellows  of  medium  height,  these  people 
are  somewhat  extravagantly  decorated  with  beads,  wire,  and  charms. 
They  drape  their  shoulders  with  skins,  but  ignore  clothing  elsewhere. 
Their  hair  is  well  greased  into  ringlets  with  a  preparation  of  fat  and 
red  earth,  and  they  carry  spear,  bow,  and  arrow.  Occasionally  during 
my  subsequent  journey  I  met  with  small  hunting  parties  of  these  tribes- 
men, but  with  the  exception  of  the  remote  fastnesses  of  Elgon  and  the 
Chipchangwane  mountains  in  the  north,  I  doubt  whether  a  human 
habitation  exists  on  the  plateau  at  the  present  time.  Occasionally  the 
ruins  of  unmortared  stone  walls  remind  one  of  the  previous  existence  of 
a  population.  That  a  branch  of  the  Masai  race  at  one  time  occupied 
Quas  Ngishu  is  accepted  as  beyond  doubt,  and  it  is  also  an  established 
fact  that  their  brethren  of  Naivasha  cleared  the  plateau  of  settled  in- 
habitants, but  so  varied  are  the  accounts  of  this  depopulation,  both  as  to 
time  and  detail,  that  the  story  of  the  tragedy  is  largely  conjectural. 
It  is,  I  think,  probable  that  thirty  to  forty  years  have  elapsed  since 
the  plateau  became  the  grand  wilderness  it  is  to-day.     The  people  who 
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oooasionally  roam  oyer  it  for  purposes  of  hunting  or  depredation  are  in 
no  way  akin  to  the  Masai.  Those  already  described  hunt  game  in  the 
neighbourhood  of  the  Elgeyo  escarpment  in  small  parties  of  six  to  a 
do^en.  They  are  harmless,  timid,  and  well  disposed.  The  Nandi  and 
their  kindred  the  Eamasia  are  more  predatory  in  their  habits,  and  are 
not  above  acts  of  robbery  when  they  see  their  way  to  perpetrating  them 
with  impunity,  and,  as  can  be  imagined,  the  dense  forests  offer  ex- 
ceptionally good  coTer  to  those  who  desire  concealment.  On  the  return 
journey  I  avoided  the  forest  by  making  a  southerly  ditaur. 

Cloudy  nights  continued  until  the  second  night  before  striking  the 
Samabula  camp,  but  from  that  time  onwards  until  our  return  to 
Nakuro  the  heavens  smiled  upon  us,  for  I  seldom  missed  a  night  with- 
out taking  at  least  three  observations  for  latitude. 

I  now  decided  to  put  into  practice  the  system  on  which  I  have 
always  worked  in  Africa,  i,e,  allot  to  each  his  sphere  of  action,  and  leave 
it  to  hi  ID,  untrammelled  by  others,  to  carry  out  his  own  work  in  his 
own  way  and  to  his  own  credit.  While  I  travelled  as  far  north  as 
practicable,  and  then,  gradually  trending  to  the  left,  described  a  large 
circle,  my  general  iustructions  to  Herr  Kaiser  were,  first,  to  form  a  baee 
camp  as  near  as  water  would  allow  to  Mount  Sirgoi,  a  laDdiuark  unmis- 
takable from  any  position  in  the  centre  of  the  plateau;  and,  second,  to 
visit  the  lower  slopes  of  Mount  Elgon,  where  interesting  botanical 
and  geological  results  might  be  expected.  Although  not  possessed  of 
any  other  surveying  inptruraent  than  a  compass,  I  trusted  that  on 
this  plan,  since  his  path  would  of  necessity  cross  my  route  twice,  his 
journey  would  supply  a  useful  addition  to  the  map.  Unfortunately, 
this  second  condition  was  not  realized,  and  for  this  reason  I  am  com- 
pelled to  accept  sole  responsibility  for  the  map  I  place  at  the  disposal  of 
the  Society.     To  my  second  colleague  I  gave  a  free  hand. 

My  instructions  to  my  Masai  guide  on  recommencing  the  journey 
were  that  we  would  bear  north-north-east  until  wo  struck  the  Klgeyo 
escarpment,  which  I  was  anxious  to  visit.  I  should  state  that  from  the 
southern  point  of  the  escarpment  to  as  far  north  as  the  eye  could  reach 
from  points  of  vantage  near  my  northernmost  camp,  there  extends  a  belt 
of  primeval  forest  varying  in  width  up  to  8  or  9  miles,  and  probably 
wider  in  the  extreme  north.  Through  this  a  few  hunters'  paths  lead 
from  the  plateau  to  the  valley  below. 

On  this  occasion  my  guide  started  off  in  the  right  direction,  but 
later  I  noticed  a  distinct  tendency  to  bear  westwards.  More  than  once, 
when  paths  branched  to  right  and  left,  and  he  chose  the  latter,  I 
protested  that  it  was  to  Elgeyo,  and  not  to  Sirgoi,  that  we  would  go, 
and  each  time  I  received  a  plausible  explanation.  When  towards 
evening  we  collided  with  HeiT  Kaiser's  caravan,  and  I  discovered  that 
we  had  been  led  by  a  circuitous  route  to  the  direct  road  to  Sirgoi, 
things  came  to  a  crisis,  and  the  delinquent  walked  into  the  forest  and 
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sulked.  I  onoe  more  bade  adieu  to  my  colleague  early  next  day.  This 
time  I  took  the  lead,  and  the  guide  followed.  Half  an  hour  brought 
us  tb  the  edge  of  the  forest,  giving  a  direction  slightly  north  of  east. 
On  the  average  we  made  progress  at  the  rate  of  about  a  mile  an  hour, 
being  occasionally  helped  during  the  afternoon  by  a  network  of  elephant 
tracks,  most  of  which  were  useless  to  us,  as  they  led  to  the  north  and 
north-west,  though  a  few  ran  north-east  for  short  distances,  and  of  these 
we  took  full  advantage.  The  sun  had  been  down  ten  minutes  when  we 
stepped  into  the  open  from  a  patch  of  bamboo  forest.  The  aneroid 
indicated  8600  feet  above  sea-level.  Before  us,  and  apparently  covering 
an  area  of  about  1000  acres,  was  undulating  grassland,  occasionally 
relieved  by  small  clumps  or  strips  of  forest  trees.  A  steep  slope  led 
to  a  strong  mountain  stream  of  clear  cool  water  flowing  westwards. 
This  was  apparently  the  Algarenye,  a  southern  tributary  of  the  Nzoia 
system.  Next  morning,  on  approaching  my  washing-basin,  which 
always  stood  outside  the  tent,  filled  overnight  ready  for  my  morning 
ablutions,  I  found  the  surface  to  be  a  sheet  of  ice  about  a  quarter 
of  an  inch  thick.  The  sun  had  already  been  up  over  half  an  hour 
when  I  examined  the  minimum  thermometer.  Unfortunately,  the  spirit 
had  separated,  and  no  indication  was  left  of  the  minimum  night 
temperature.  Two  other  thermometers  at  the  time  showed  that  there 
were  still  two  degrees  of  frost,  so  that  probably  six  or  seven  degrees 
could  have  been  registered  in  the  small  hours  of  the  morning. 

That  day  I  went  in  search  of  the  escarpment,  and  in  an  hour  and  a 
half  reached  it  at  a  spot  where  the  overhangiug  trees  obscured  every- 
thing but  the  fact  that  an  almost  abrupt  precipice  lay  at  my  feet. 
After  travelling  north-north-west  for  a  further  2  miles,  we  struck  a 
native  path,  which  led  to  an  open  space.  When  200  or  300  yards  from 
the  escarpment  this  second  time,  a  great  murmuring  noise  was  to  be 
heard  ahead.  It  increased  proportionately  with  our  advance,  and  in  a 
few  minutes  I  fully  expected  to  gaze  on  a  great  waterfall  plunging 
over  the  briuk  of  the  escarpment.  In  a  few  moments  I  stood  in  a 
position  which  could  not  fail  to  impress  the  most  apathetic  tempera- 
ment with  a  sense  of  Nature's  grandeur.  It  is  true  my  waterfall,  which 
would  have  added  lustre  to  the  scene,  had  proved  a  myth.  I  had 
merely  heard  a  heavy  wind  striking  the  face  of  the  precipice  below  me, 
and,  thus  turned  upwards,  disappearing  into  space  without  so  much  as 
disturbing  a  Itaf  a  few  paces  from  where  it  dashed  impotently  against 
the  red-faced  cliffs.  To  the  left,  a  slight  curve  in  the  alignment  of  the 
escarpment  gave  the  opportunity  I  looked  for  to  determine  for  some 
miles  northwards  the  eastern  limit  of  the  territory  I  had  come  to 
examine.  In  front,  I  looked  straight  down  without  a  break  into  the 
Kerio  valley  3000  feet  below  me.  The  scene  had  the  appearance  of  a 
great  map  in  relief,  with  its  hills  and  valleys,  its  main  river-bed  and 
subsidiary  watercourses.     The  Kamasia  mountains,   which   from   the 
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Eift-Talley  beyond  rank  as  a  oonsiderable  mountain  range,  were  dwarfed 
by  the  height,  from  whioh  they  were  seen  20  miles  away.  Another  40 
miles  beyond,  the  dim  blue  outline  of  Laikipia  was  olearly  visible. 
Next  night  was  spent  in  the  open  not  far  from  the  previous  oamp, 
where  olouds  had  obscured  the  stars  just  as  I  was  preparing  for  a  series 
of  observations.  On  this  second  night,  however,  fortune  smiled  on  me, 
and  I  was  able  to  fix  my  position.  In  this  neighbourhood  the  turf 
was  in  places  intermingled  with  clover,  and  a  tasteless  raspberry  also 
grows.  Perhaps  the  most  striking  feature  is  the  beds  of  white  ever- 
lasting flowers  through  which  a  path  had  occasionally  to  be  cut.  It 
took  a  day  and  a  half  travelliog  in  a  westerly  direction  to  clear  the 
forest  on  the  return  journey,  though  fortunately  a  small  open  space — 
the  only  one  encountered — ^supplied  a  convenient  camping-ground,  from 
which  I  was  again  able  to  determine  my  latitude. 

On  reaching  the  open,  direction  was  changed  io  the  north,  and  for  a 
day  and  a  half  we  passed  over  downs  similar  to  those  already  described. 
Starting  at  about  8000  feet,  with  the  forest  belt  on  the  right  and  the 
ground  falling  away  to  a  vast  plain  on  the  left,  we  gradually  dropped 
to  7400  feet,  and  camped  near  Karuna  hill,  on  the  edge  of  the  plain 
itself.  Here  the  ground  was  dry  and  the  vegetation  parched,  and  it 
was  found  necessary  to  send  2  miles  for  water.  A  porous  lava  was 
visible  in  many  places,  and  at  best  but  a  thin  layer  of  surface  soil 
covered  the  rocks. 

Four  miles  north  of  Karuna  we  had  ascended  over  downs  to  an 
altitude  of  7750  feet,  and  then,  in  something  less  than  a  mile,  had 
dropped  nearly  300  feet,  and  were  following  the  base  of  a  ravine, 
bounded  on  the  east  by  a  steep  heavily  wooded  slope  leading  to  a 
continuation  of  the  high  ground  left  behind,  and  to  the  west  a  long  hill 
culminating  in  Ave  rocky  summits,  and  in  reality  a  spur  of  the  Chip- 
changwane  mountains.  Our  descent  to  the  lower  level  had  brought  us 
into  a  broken,  hilly  district,  the  existence  of  which  had  not  been 
suspected  a  quarter  of  an  hour  earlier.  A  river,  which  without  doubt 
is  the  parent  stream  of  the  Nzoia  system,  skirts  the  eastern  base  of  this 
hill,  and,  rounding  the  southern  extremity,  takes  a  westerly  in  place  of 
its  hitherto  southerly  course.  The  next  few  days  disclosed  the  fact 
that  the  depression  we  had  entered  extends  to  the  western  side  of  the 
plateau,  where  it  is  lost  in  the  gradual  decline  to  its  level  of  the 
southern  plain.  It  is  triangular  in  shape,  and  is  much  broken  by  stony 
kopjes  and  steep  hills.  A  fault  running  east  and  west  separates  it  from 
the  plain  ;  the  Chipchangwane  mountains  bound  it  on  the  north-east. 
Following  the  Nzoia  for  a  few  miles,  during  which  progress  was  very 
difficult  owing  to  the  entanglement  of  forest  undergrowth  enshrining 
every  small  tributary  to  be  crossed,  the  absence  of  native  or  even  game 
tracks,  and  the  long  coarse  growth  of  grass,  much  of  which  attained  a 
height  of  6   or  7  feet,  we   finally   crossed  to  the  right  bank  of  the 
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river  (which  was  about  1 5  feet  wide  by  2  feet  deep),  and  pitohed  camp 
near  the  northern  end  of  the  hill  previoufily  described.  Next  morning 
I  climbed  this  hill,  while  the  caravan  worked  its  way  round  the  northern 
base.  The  summit  commanded  an  extensive  view  of  the  country 
around.  To  the  north  a  bold  rough  country  presented  itself  to  my  view, 
where  a  great  group  of  mountains  lay  back  for  many  miles,  some 
apparently  attaining  an  altitude  of  10,000  to  12,000  feet.  One  was 
abrupt  and  rugged,  another  of  a  gentler  gradient,  a  third  faced  by  a 
great  red  precipice,  and  so  forth.  The  general  character  of  the  vege- 
tation was  grass  and  scrub,  but  here  and  there  a  hill  is  covered,  or 
partially  covered,  with  dense  virgin  forest.  It  is  grand  but  inhospitable, 
and  probably  will  remain  so  long  after  the  neighbouring  plains  are 
dotted  with  homesteads  and  covered  with  cattle.  To  the  north-east 
and  east  there  appeared  to  be  interminable  forest,  interspersed  at« 
rare  intervals  with  small  patches  of  grassland.  To  pass  through 
this  and  round  the  northern  base  of  the  mountains  as  I  had  hoped  to 
do  would  require  much  more  time  than  was  allowed  me,  so  I  decided 
to  travel  along  the  frioge  of  the  Chipohangwane  range  in  a  north- 
westerly direction.  For  two  days  we  passed  through  a  mountain 
valley  entirely  given  over  to  the  beabts  of  the  field.  Game  was 
plentiful,  and  I  have  never  heard  so  many  lions  at  any  one  place  as 
I  did  round  my  seoond  camp  in  that  valley.  The  four  suoceeding  days 
we  travelled  aloug  high  pathless  mountainous  ground  until  within 
10  miles  of  the  eastern  base  of  Elgon.  The  8ati^^actory  feature  of  this 
part  of  the  journey  was  that,  not  only  did  it  take  us  across  the  upper 
waters  of  the  whole  of  that  section  of  the  Nzoia  system  emerging  from 
the  Chipchaugwane  range,  but  from  the  many  hills  passed  over  I  was 
able  to  get  a  fairly  accurate  idea  of  the  general  flow  of  the  system.  I 
was  particularly  surprised  to  find  so  much  water  flowing  at  the  very 
end  of  the  dry  season  ;  many  streams  within  quite  a  short  distance  of 
their  sources  were  from  15  to  25  feet  wide  and  1  to  3  feet  deep.  Before 
turning  southwards  I  climbed  a  hill  which  commanded  a  good  view  of 
the  country  as  far  as  Mount  Eisimachanga — a  north-eastern  spur  of 
Elgon  connecting  that  mountain  with  the  Chipchaugwane  group — as 
well  as  of  the  whole  valley  to  the  west  and  south-west.  Immediately 
between  Elgon  and  where  I  stood  was  a  belt  of  undulating  grassland 
some  10  miles  in  width;  to  north  and  south  of  this  a  scant  acacia 
savannah  extended  as  far  as  the  eye  could  reach.  On  the  slopes  of 
Elgon  there  appeared  to  be  samples  of  everything  already  described  as 
existing  on  the  plateau — first  savannah,  then  alternate  grass  and  virgin 
forest,  and  above  that  the  rugged  boldness  characteristic  of  great 
mountains.  One  thing  was  very  noticeable,  viz.  that  the  area  of 
plateau-land  between  the  bases  Elgon  and  the  Chi{>changwane  range  is 
only  about  one-half  of  that  shown  in  the  official  map  of  the  district 
We  now  followed  a  direction  slightly  west  of  south,  until  on  the  third 
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day  camp  was  pitched  on  the  Nzoia  river,  near  a  series  of  rapids  about 
20  miles  from  where  the  river  enters  the  Kavirondo  countrj.  The 
Nzoia  was  forded  at  a  small  rapid  where  the  water  was  knee-deep,  and 
in  places  so  fast-flowing  as  to  make  foothold  difficult.  The  bed  of  the 
stream  here  was  60  feet  wide,  though  in  more  normal  places,  where  the 
water  is  considerably  deeper,  its  average  width  is  little  more  than 
half  this.  We  had  now  sunk  to  a  level  of  5650  feet — the  lowest 
altitude  we  touched  on  the  plateau,  though  a  few  miles  to  both  north 
and  south  the  ground  rapidly  rises  to  6000  feet  and  over. 

The  following  day  we  crossed  the  Kubkong,  and  camped  at  the  base 
of  a  group  of  granite  kopjes,  of  which  Ildalat  and  Eekupe  are  the  most 
prominent  The  Kubkong  is  the  most  important  of  the  Nzoia  affluents 
within  the  confines  of  the  Guas  Ngishu,  and  drains  an  area  about  equal 
to  that  section  of  the  Nzoia  basin  lying  above  my  crossing  of  the 
previous  day.  Yet  at  the  respective  crossings  the  volume  of  water  in 
the  Kubkong  was  approximately  only  one-quarter  that  of  the  Nzoia ; 
in  fact,  there  appearecT  to  be  almost  as  much  water  in  some  of  the  head- 
streams  of  the  former  river  quite  close  to  the  Elgeyo  escarpment  as  at 
this  point.  The  porous  nature  of  the  volcanic  rook  formation,  which  in 
the  intervening  plain  lies  close  to  the  surface,  must  account  for  this 
depreciation  in  water-power,  for  the  influence  of  evaporation  in  so  short  a 
distance  with  a  mean  fall  of  43  feet  in  the  mile  would  be  inappreciable. 

A  single  day,  of  which  some  hours  were  spent  making  notes  of  the 
surrounding  country  from  the  summit  of  Mount  Kekupe,  was  spent  at 
this  camp,  and  the  next  evening  we  can^ped  near  Sirgoi.  It  took  two 
days  to  discover  my  colleagues,  who  were  enjoying  repose  in  a  hollow 
5  miles  to  the  north  of  Mount  Sergei,  and  then  the  return  journey 
commenced. 

The  game  on  Guas  Ngishu  is  very  plentiful.  Hartebeest,  topi,  zebra, 
ostrich,  water-buck,  reedbuck,  kob,  bushbuck,  eland,  giraffe,  and  rhino- 
ceros in  the  lower  country,  while  numerous  elephants  and  an  occasional 
buffiftlo  confine  themselves  mainly  to  the  fastnesses  of  the  forest. 

In  point  of  altitude,  though  a  very  small  proportion  of  Guas  Ngishu 
is  under  6000  feet,  the  basin  of  the  Nzoia  where  the  river  quits  the 
territory  is  about  400  feet  below  that  standard.  Extending  thence 
along  the  eastern  base  of  Elgon  northwards  there  is  but  an  insignificant 
rise.  Passing  eastwards  from  this  line,  and  limited  in  the  north  by  the 
Chipohangwane  mountains,  there  is  a  general  rise  of  40  feet  in  the 
mile  until  within  15  miles  of  the  Elgeyo  escarpment,  where  the  propor- 
tionate rise  increases  to  from  100  feet  in  the  south  to  70  in  the  north, 
culminating  in  an  altitude  of  about  8500  and  7600  feet  respectively.  Due 
east  we  find  the  Laikipia  plateau  falling  away  in  an  opposite  direction 
from  an  altitude  at  the  escarpment  of  about  7500  feet  in  the  south 
and  6500  in  the  north,  or  about  1000  feet  lower  than  Elgeyo  all  along 
the  line.     It  would  almost  appear,  therefore,  that  the  great  upheaval 
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which  oreated  the  original  plateau  centuries  before  the  subsidence 
of  the  intervening  50  miles,  now  ocoiipied  by  the  great  'Rift-valley, 
divided  it,  had  its  principal  point  of  energy  a  few  miles  to  the  east  of 
the  south-eastern  extremity  of  Guas  Ngishu — probably  where  the 
Kamasia  mountains  now  stand. 

A  plateau  so  high  above  the  sea-level,  where  water  flows  so  rapidly  as 
to  deprive  the  mosquito  of  his  natural  breeding  conditions,  and  where  there 
appears  to  l)e  an  almost  total  absence  of  that  rank  river-vegetation  he 
loves  so  well,  should  l>e  more  than  ordinarily  healthy.  It  is  true  our 
visit  was  limited  to  a  few  weeks  at  the  end  of  the  dry  season,  but  there 
is  high  ground  in  Africa  where  the  mosquito  is  not  to  be  found  either 
in  the  dry  or  wet  season.  So  too  with  fly-life  generally,  although  the 
common  fly  was  troublesome  in  parts  of  the  Rift-valley,  I  saw  none  on 
the  plateau. 

Though  many  readings  were  taken  for  maximum  and  minimum  and 
other  temperatures,  a  single  six  weeks,  commencing  towards  the  end  of 
January,  can  have  but  a  comparative  value.  Until  within  a  week  of  the 
first  shower  of  the  rainj  season,  when  a  considerable  rise  in  temperature 
is  to  be  expected,  the  maximum  was  extremely  stable,  varying  only 
from  71^  to  74""  Fahr.,  while  the  mean  minimum  stood  at  40^,  though 
here  the  range  was  wider — 37*''5  to  47° — and  on  one  occasion,  already 
alluded  to,  sinking  to  5°  or  6°  below  freezing-point.  Here,  how- 
ever, the  local  conditions  were  to  some  extent  exceptional,  as  is  shown 
by  the  fact  that,  although  Herr  Kaiser,  who  was  9  miles  to  the  south- 
west, and  at  an  altitude  only  500  feet  lower,  did  not  read  for  minimum 
that  night,  he  registered  3°  Centigrade  =  37°-4  Fahr.  at  7  a  m.,  whereas 
at  the  same  time  my  thermometer  stood  at  30°  Fahr.  Comparing  these 
results  with  monthly  averages  taken  throughout  the  year  on  other 
high  ground  near  the  equator,  where  the  monthly  variation  is  not  so  ex- 
treme as  in  the  more  northern  and  southern  tropics,  we  would  expect  the 
mean-maximum  to  vary  from  08°  or  70°  in  the  colder  months  to  approxi- 
mately 75°  in  the  hottest  month,  and  the  minimum  from  37°  to  45° 
respectively,  with  occasional  extremes  to  100°  and  some  half-dozen 
degrees  below  freezing-point.  Thus  there  is  nothing  in  the  temperature 
of  Guas  Ngishu  to  prejudice  its  colonization  prospects. 

Turning  to  the  ultimate  material  prospects  of  this  district,  and,  in 
fact,  of  East  Africa  and  Uganda  as  a  whole,  I  admit  that  it  is  my  firm 
belief  that  these  protectorates  are  destined  to  hold  a  high  position 
among  the  future  states  of  our  African  empire.  Not  only  do  I  hold 
them  to  be  "  white  man's  countries,"  but  I  believe  the  higher  altitudes 
will  earn  a  great  reputation  among  the  admittedly  healthy  countries 
of  the  world,  and  that  they  have  a  considerable  agricultural  and  pas- 
toral future.  I  may  be  too  sanguine,  but  I  do  not  think  so.  At  least, 
I  coDsole  myself  with  the  reflection  that  very  little  good  was  ever  done 
in  this  world  without  the  stimulus  of  optimism — not  to  say  idealism 
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In  the  interests  of  all  our  young  African  colonies,  may  we  venture  to 
hope  that  their  administration  will  be  oarried  on  in  a  spirit  of  optimism. 
Pessimism  and  laiasez  /aire  spell  stagnation ;  though  optimism  may  not 
attain  its  ideal,  it  will  at  least  leave  no  stones  unturned.  The  history 
of  the  empire  is  replete  with  instances  in  support  of  this  contention, 
and  in  Egypt  and  Bhodesia,  Africa  itself  has  within  the  last  fifteen 
years  supplied  two  remarkable  instcuices  of  what  can  be  achieved  by 
administrators  who  take  the  most  liberal  view  of  possibilities.  To 
consider  what  these  bountries  have  been,  what  they  are  to-day,  and 
what,  in  the  ordinary  sequence  of  events,  they  promise  to  be  to-morrow, 
is  but  to  realize  in  its  full  import  the  distinction  between  the  pro- 
ductive capacity  and  the  economic  prospects  of  a  country.  The  one 
reminds  us  of  nature  pure  and  simple,  the  other  of  nature  tempered 
with  industrial  and  administrative  effort. 

The  territory  under  discussion  comprises  some  6000  miles,  of  which 
about  40O  are  covered  with  a  great  entangled  forest  largely  composed 
of  podocarpus  and  juniper.  Experts  have  examined  similar  forest  land 
lying  to  the  south  of  the  plateau,  and  have  pronounced  favourably  on 
a  fair  proportion  of  the  wood  obtainable.  '  Perhaps  the  tree  which 
most  attracts  the  passing  traveller  is  a  giant  cedar,  which  in  a  long 
straight  trunk  towers  to  a  height  of  about  100  feet  For  a  rapidly 
growing  local  market  these  forests  should  afford  scope  to  private 
enterprise,  and  at  a  future  period  they  will,  no  doubt,  supply  a  profit- 
able export  trade,  if  not  to  Europe,  at  least  to  South  Africa,  which  is 
extraordinarily  deficient  in  useful  timbers.  Obviously  before  this  great 
asset  can  be  exploited  on  a  large  scale,  not  only  must  branch  lines 
be  laid  to  the  bases  of  operation,  but  arrangements  for  very  special 
rates  of  transit  must  be  made  with  the  controllers  of  the  Uganda 
railway.  Sea-freights,  though  higher  in  the  East  Coast  trade  than  the 
interests  of  such  an  industry  would  demand,  will  come  down  auto- 
matically as  the  volume  of  trade  in  general  increases,  for  at  sea  there 
is  existing  competition,  which  already  shows  sign  of  further  develop- 
ment as  a  result  of  a  growing  impression  that  East  Africa  has  a  useful 
future. 

Of  the  rest  of  the  plateau,  about  one-third  is  mountainous,  and  the 
remainder  composed  of  downs  open  and  undulating  or  covered  with 
savannah,  principally  acacia.  The  soil  is  chiefly  of  that  red  ferru- 
ginous clay  common  to  many  parts  of  British  East  Africa,  Uganda,  and 
Central  Africa,  from  the  Cod  go-Zambezi  watershed  northwards.  In 
the  higher  altitudes  this  soil  attains  a  great  depth,  as  may  be  seen 
where  watercourses  have  cut  a  deep  bed  for  themselves.  On  the  whole 
it  grows  a  good  pasture,  which  ultimately  would  materially  improve 
with  the  introduction  of  cattle  to  graze  it  down.  For  agricultural 
purposes,  this  soil  is  excellent  in  lowlying  land  or  valleys  where  it 
has  a  chance  of  absorbing  moisture ;  but,  generally  speaking,  where 


AND  rrS  ECONOMIC  CONDITIONS.  256 

this  red  laterite  ocours  on  Guas  Ngishu,  the  undiilationB  are  so  steep 
as  to  drain  rain-water  too  rapidly  over  the  snrfaoe  to  allow  of  much 
penetration.  In  places  where  the  country  is  flatter,  a  yellowish  clay 
is  found.  This  is  not  so  good  for  agricultural  purposes,  but  grows  a 
fair  pasture,  though,  as  a  rule,  where  it  occurs  the  porous  lava-bed 
is  so  near  the  surface  that  towards  the  close  of  the  dry  6e€tson  the  veldt 
presents  a  very  parched  appearance.  On  the  whole,  I  should  say  the 
plateau  is  unquestionably  capable  of  carrying  as  much  cattle  as  any 
other  like  area  in  Africa.  That  grazing  stock  will  thrive,  I  considered 
to  a  great  extent  proved  by  the  very  prime  condition  of  cattle  and 
donkeys  at  the  end  of  the  dry  season  on  a  farm  provisionally  occupied 
by  the  three  Africander  farmers  previously  mentioned.  I  was  just 
in  time  to  see  these  beasts,  which  were  shortly  afterwards  stolen  and 
driven  into  the  neighbouring  forest  by  a  gang  of  Nandi  thieves. 
Generally  speaking,  sheep  and  goats  would  not  do  well  here,  though 
there  are  a  few  districts,  principally  in  the  west  and  north,  where 
they  should  thrive.  Wild  ostriches  are  found  on  the  Sirgoi  flats,  so 
presumably  the  domestic  bird  might  be  kept  with  advantage.  Agri- 
culture, except  in  small  selected  districts,  is  not  likely  to  play  more 
than  a  very  subsidiary  part  in  the  future  development  of  Guas  Ngishu. 
Farmers  will,  no  doubt,  supply  their  own  needs  in  cereals  and  vege- 
tables, but  will  devote  themselves  mainly  to  the  raising  of  stock. 
Almost  any  fruit  grown  in  England  should  do  well,  though  shelter 
from  occasional  high  winds  would  be  a  necessity  ;  but  since  eucalyptus, 
black  wattle,  and  other  trees  have  an  abnormal  growth — as  much  as 
10  feet  in  a  year — in  the  highlands  of  the  protectorate,  this  shelter 
could  be  provided,  and  would  in  itself  return  a  good  profit  in  a  country 
where  its  geological  structure  precludes  the  probability  of  the  exist- 
ence of  coal  deposits.  Plants  susceptible  to  the  influence  of  night 
frosts  are  out  of  the  question,  except,  perhaps,  to  the  north  of  Mount 
Kisimachanga,  where  the  ground  slopes  down  to  an  altitude  of  about 
4000  feet.  I  was  unable  to  get  so  far  myself,  so  cannot  give  an  opinion 
on  that  point. 

It  is  probable,  then,  that  the  industrial  future  of  Guas  Ngishu  will 
in  the  main  be  the  direct  and  indirect  outcome  of  the  forest  —indigenous 
and  planted — and  of  pasture ;  rough  timber,  and  live  cattle  at  first,  and 
eventually,  no  doubt,  the  carpenter,  the  cabinetmaker,  the  tanner,  the 
canner,  and  other  craftsmen  will  supplement  the  population.  Admit- 
tedly the  two  essential  conditions  to  progress  are  the  existence  of 
markets  at  which  to  dispose  of  produce,  and  lines  of  communication  to 
facilitate  the  carriage  of  goods  to  those  markets.  The  so-called  absence 
of  markets,  so  often  introduced  both  by  governments  and  individuals 
as  an  excuse  for  neglecting  opportunities,  appears  to  me  to  be  an 
exaggerated  argument  which  should  be  banished  from  the  mind  of  the 
would-be  successful  colonizer.     By  the  time  a  colony  has  reached  even 
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the  early  stage  of  development,  of  which  East  Africa  is  at  present  an 
example,  a  local  market  already  exists  capable  of  purchasing  on  good 
terms  all  that  early  industry  can  produce.  My  invariable  experience 
has  been  that,  in  young  colonies,  to  buy  such  '*  luxuries ''  as  vegetables, 
fruit,  eggs,  or  fresh  butter,  one  has  to  pay  such  a  price  as  would  cause 
the  English  housekeeper  to  open  her  eyes,  and  that  such  staple  articles 
as  wheat  have  a  trebled  value.  And  all  this  time  inferior  substitutes 
are  being  imported.  In  the  mean  time,  scores  of  men  roam  about 
the  country,  trading  with  natives,  shooting,  or  looking  for  gold  or 
precious  stones,  and,  in  fact,  doing  everything  but  attempting  to 
develop  the  land  surface,  which  is  a  finer  asset  than  all  the  undis- 
covered goldfields  in  the  world,  for  in  agriculture  and  pasturage 
there  lie  the  means  to  establish  and  support  a  large,  distributed,  and 
increasing  settled  population.  As  this  grows,  eo  does  the  local  market. 
As  the  local  market  grows,  fresh  settlers  pour  in ;  the  development  of 
industry  expands;  surplus  production  is  no  longer  a  negligible  quantity ; 
the  railways,  in  their  own  interests,  lower  their  rates  and  open  branch 
lines  as  the  volume  of  trade  increases;  shipping  companies  compete 
with  one  another  for  a  carrying  trade  now  worth  catering  for ;  and  thus 
step  by  step  the  conditions  now  existing  in  East  Africa  are  substituted 
for  those  applicable  to  the  Western  States  of  America  and  some  of  our 
own  older  and  more  distant  colonies,  which  can  place  wheat  and  other 
produce  on  the  home  market  at  prices  not  quite  convenient  to  the  home 
producer. 

It  is  instructive  to  compare  the  trade-routes  to  England  from  the 
Western  States  and  up-country  East  Africa  respectively.  In  the  former 
case,  produce  is  carted  to  the  nearest  railway  station,  sometimes  many 
miles  away ;  it  travels  some  3000  miles  by  rail  to  an  eastern  port,  is 
shipped,  and  a  further  3000  miles  sees  it  in  a  British  port.  East  Africa 
produce  will,  on  an  average,  travel  one-eighth  the  distance  by  rail  and 
three  times  as  far  by  sea.  Taking  the  relative  cost  throughout  the 
world  of  land  to  sea  transport,  and  all  other  conditions  having  by  the 
process  of  competition  become  equal,  the  balance  lies  distinctly  in 
favour  of  East  Africa,  and  it  must  be  remembered  that,  in  spite  of 
certain  drawbacks,  the*  tropics  are  much  more  productive  than  the 
temperate  zones. 

But  there  is  another  proposition  which  struck  me  forcibly  when  I 
passed  down  the  Nile  from  Uganda  to  Egypt  five  years  ago.  That 
great  river  is  the  natural  outlet  for  Uganda  and  north-western  British 
East  Africa,  and,  with  engineering  enterprise  and  expense  quite  trivial 
as  compared  with  what  has  already  been  done  in  Egypt,  can  be  made 
navigable  from  Lake  Albert  to  Upper  Egypt.  Indirectly  and  directly. 
Sir  William  Garstin's  great  scheme  for  the  canalization  of  the  Nile  from 
Bor  to  Fashoda  should  do  much  for  these  protectorates.  Firstly,  it 
will  save  the  millions  of  gallons  of  water  continually  evaporating  in 
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the  sudd  expanse,  and  thus  swell  the  river  to  snoh  an  extent  as  will 
probably  give  to  the  lower  Nile  an  increased  volume  even  after  the 
demands  of  irrigation  have  been  met.  This  may  suggest  to  the 
Egyptian  Government  the  economio  advantages  of  a  navigable  water- 
way through  the  oataract  district  to  the  Mediterranean.  Secondly, 
this  great  work  will  so  vastly  widen  the  area  of  cultivation  as  to  re- 
establish Egypt  as  one  of  the  world's  great  granaries.  With  the 
establishment  of  this  new  era,  Mediterranean  sea-freights  will  become 
proportionate  to  those  on  the  Atlantic,  and  Uganda  will  share  the 
advantage  with  Upper  Egypt — for  a  journey  a  few  days  longer  in  a 
Nile  barge  will  not  materially  add  to  expense  in  transit. 


Before  the  reading  of  the  paper,  the  Pbesident  said :  The  Fellows  will,  I  am 
sure,  welcome  the  preseDce  on  this  platform  of  Major  Gibbons,  who  has  given  us 
more  than  one  valuable  address.  The  last  occasioD,  if  my  memory  serves  me 
right,  was  some  five  years  ago,  when  Major  Gibbons  placed  before  us  the  geo- 
graphical results  of  his  extensive  explorations  in  Barotseland.  You  may  remember 
that  he  received  high  encomiums  both  from  our  recent  President,  Sir  Clements 
Markham,  and  from  other  Fellows  of  the  Society,  in  respect  of  the  thoroughness 
of  his  work.  It  was,  therefore,  no  surprise  to  us  to  learn  two  or  three  years  later 
that  he  had  been  selected  as  the  most  suitable  available  person,  unconnected  with 
and  independent  of  the  administration  of  East  Africa,  to  go  to  the  Guas  Ngishu 
plateau  and  report  upon  its  prospects  as  an  outlet  for  the  Zionist  movement,  or 
perhaps  I  should  now  say,  the  Jewish  Territorial  Organization.  The  general 
principles  underlying  that  movement  probably  command  the  sympathies  of  most 
thinking  persons  in  our  liberty-loving  land,  although,  naturally,  there  is  con- 
siderable division  amongst  us,  just  as  there  is  amongst  the  Zionists  themselves,  as 
to  the  particular  direction  which  their  energy  should  take.  I  have  referred  to 
this  subject  because  it  is  a  question  of  the  moment,  so  that  it  lends  a  special  and 
immediate  interest  to  the  paper  of  the  evening,  apart  from  the  general  interest 
which  the  Boyal  Geographical  Society  must  always  take  in  the  development  of 
an  unsettled  region,  and  especially  if  that  region  falls  within  the  circle  of  the 
British  Empire.  And  if  any  one  should  feel  inclined  to  suggest  that  the  par- 
ticular subject  to  which  I  have  referred  does  not  come  strictly  within  the  purview 
of  geography,  I  would  plead  that  geographical  science,  which  has  borrowed  so 
much  from,  and  has  lent  so  much  to,  various  other  departments  of  human  know- 
ledge, cannot  afford  to  dissociate  itself  from  sociological  or  ethnological  questions, 
or  indeed  from  any  questions  which  relate,  even  remotely,  to  the  reactions 
between  mankind  and  the  elements  and  forces  of  its  environment.  I  now  invite 
Major  Gibbons  to  read  his  paper. 

After  the  paper,  the  PajssiDENT  said :  We  are  so  fortunate  as  to  have  with  us 
to-night  perhaps  the  highest  authority  on  general  questions  connected  with  East 
Africa.  I  refer  to  Sir  Charles  Eliot.  I  know  that  he  has  pledged  himself  to  deliver 
an  address  elsewhere  on  this  subject  to-morrow  night,  and  it  would  not  be  fair  to 
ask  him  to  encroach  too  much  on  what  he  is  then  going  to  say ;  but  I  have 
no  doubt  he  will  be  able  to  give  us  a  few  interesting  observations  out  of  the 
wealth  of  bis  knowledge  of  the  country  in  question. 

Sir  Chables  Eliot  :  I  have  listened  with  great  pleasure  to  the  very  interest- 
ing paper  which  Major  Gibbons  has  read.      I  know  something  of  the  part  of 
Africa  with  which  he  has  dealt.    I  have  made  two  journeys  in  it  myself,  one 
No.  III.— Mabcb,  1906.]  s 
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from  Mumias  on  the  Uganda  side,  and  another  from  the  Sirgoit  rock  on  the  east 
to  Nandi  Boma,  and  then  down  to  the  plains  which  in  part  cover  his  route,  and 
I  can  quite  endorse  all  that  he  said  about  the  beauty  of  the  country.  The  view 
over  the  Kerio  valley  of  which  he  spoke  is  one  of  the  most  striking,  as  far  as  my 
experience  goes,  in  the  world.  I  could  not  quite  understand  from  his  accoimt 
whether  I  saw  it  from  the  same  point  he  did,  but  the  distance  cannot  have  been 
great.  When  near  the  Sirgoit  rock,  we  were  told  that  there  was  a  fine  view  to 
the  east,  and  I  went  from  the  plains  through  a  forest,  with  some  uncertainty  as 
to  the  road.  We  wandered  about  in  this  forest  for  about  two  hours,  wondering 
when  we  should  get  out.  The  foliage  was  so  thick  that  we  seemed  to  be  in 
twilight  all  the  time,  and  all  of  a  sudden,  just  as  we  were  giving  up  hope,  we 
came  through  a  sort  of  gateway  on  to  a  ledge  of  grass  looking  over  a  valley  about 
3000  feet  deep,  and  something  between  20  and  30  miles  wide.  The  bottom  of  it 
was  spread  out  like  a  map,  in  which  one  saw  the  Kerio  river  taking  its  way  to  a 
lake.  The  sides  of  it  were  partly  carved  into  the  most  fantastic  spires  and  domes 
like  those  of  a  Gothic  cathedral,  and  partly  spread  out  in  grassy  ledges  on  which 
there  were  native  villages,  and  I  should  doubt  if  in  any  part  of  the  world  one 
would  find  such  an  extraordinarily  wide  view  with  so  striking  a  combination  of 
green  vegetation  and  grey  rock  and  waterfalls  springing  out  of  the  rock. 

As  for  this  plateau  itself,  it  is  a  very  curious  place ;  it  seems  to  have  all  the 
qualities  which  should  ensure  inhabitants,  and  yet  it  is  at  present  absolutely 
uninhabited.  Major  Gibbons  alluded  to  the  obscurity  of  the  history.  So  far  as 
we  can  make  out,  it  has  been  occupied  within  fairly  recent  times,  that  is  to  say, 
within  a  hundred  years,  for  one  cannot  get  any  dates  out  of  native  memories  in 
East  Africa.  But  in  that  time  there  have  been  two  races,  of  one  of  which  nothing 
is  left  except  the  remains  of  low-walled  stone  dwellings.  Those  people  were 
apparently  not  Masai,  and  they  must  have  been  a  very  unusual  race  in  East 
Africa,  for  builders  in  stone  there  are  extremely  rare.  I  know  of  none  except 
on  the  Guas  Ngishu,  and  some  tribes  on  the  banks  of  the  Nile  who  use  stone  for 
the  lower  part  of  their  huts,  though  not  for  the  superstructure.  These  people 
were,  according  to  native  traditions,  driven  out  by  the  Masai.  The  Masai  of  the 
plateau,  who  probably  came  from  the  north,  involved  themselves  in  a  battle  with 
another  branch  of  the  Masai  who  lived  to  the  south,  and  got  the  worst  of  it ;  and 
while  they  were  engaged  in  this  conflict,  the  Nandi  destroyed  all  that  remained 
of  them  on  the  plateau.  From  that  time  it  has  been  uninhabited,  since  the 
Nandi  preferred  forest  land,  and  the  Masai,  who  preferred  open  country,  had  been 
exterminated. 

I  was  very  glad  indeed  to  hear  that  Major  Gibbons  had  formed  such  a  high 
idea  of  the  capabilities  of  the  Guas  Ngishu  plateau,  because  I  must  say  that  I 
myself  never  thought  it  was  one  of  the  best  parts  of  East  Africa.  And  if  he 
thinks  so  well  of  what  I  should  have  said  was  a  somewhat  distant  part  not  pre- 
senting the  greatest  advantages,  it  augurs  well  for  the  verdict  which  will  be 
passed  by  travellers  on  the  whole  of  the  country.  I  entirely  endorse  what  he  says 
as  to  the  importance  of  the  highlands  of  the  East  Africa  protectorate.  It  is  a 
regrettable  thing  that  so  little  attention  has  been  paid  to  them  in  the  past,  and 
I  hope  that  in  the  future  the  very  great  possibilities  which  they  possess  for 
European  colonization  will  be  recognized.  It  is  not  only  a  country  where  Euro- 
peans can  live  comfortably,  but  it  is  a  singularly  beautiful  and  attractive  country. 
Of  the  many  people  who  have  visited  it,  I  do  not  think  any  one  has  brought  back 
any  other  impression;  and  the  most  recent  statistics  that  have  been  published 
seem  to  indicate  that  it  is  progressing  favourably,  commercially  and  economically, 
and  I  trust  that  it  will  in  a  few  years  prove  to  be,  not  only  one  of  the  most 
important  parts  of  Africa,  but  also  a  very  important  part  of  the  British  Empire. 
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Colonel  W.  H.  Bboun  :  I  have  not  been  on  the  plateau ;  I  have  only  seen  it  at  a 
distance  from  the  railway  going  up.  It  is  certainly  a  very  beautiful- looking  country, 
and  the  photographs  I  have  seen  resemble  other  parts  of  the  protectorate,  and  they 
remind  one  very  much  of  Scotch  moor  or  Cumberland  fell.  It  is  a  very  fine  land, 
and  I  have  no  doubt  that  it  will  be  a  country  in  which  cattle  will  thrive  extremely 
well ;  but  at  present  a  good  deal  of  what  is  going  on  will  not,  I  think,  prove  to  be 
beneficial  to  the  country. 

The  Pbesidemt  :  The  hour  is  now  so  advanced  that  I  think  we  must  propose 
and  carry  our  usual  vote  of  thanks  to  the  lecturer. 
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By  Dr.  G.  Von  NEUMAYER. 

At  the  seventy-seventh  meeting  in  Meran  of  the  Society  of  Grerman 
Scientists  and  Physicians,  a  paper  was,  on  September  26  last,  read  by 
Dr.  von  Nenmayer  on  the  results  of  south  polar  expeditions  during  the 
last  eight  years.  Becapitulating  the  results  of  recent  Antarctic  ex- 
peditions. Dr.  von  Neumayer  emphasized  the  recent  English  expedition. 
Between  them  Captain  Scott  and  Captain  Colbeck  had  laid  down  the 
lines  on  which  all  future  Antarctic  expeditions  must  proceed.  To  them 
geography  owed  the  establishment  of  the  method  of  geographical 
exploration  in  extreme  southern  latitudes.  The  enormous  distances 
ooyered  by  Captain  Scott  and  his  bold  fellow-adventurers  dated  a  new 
departure  in  the  history  of  Antarctic  ^discovery.  Not  only  had  the 
conception  of  the  physical  features  of  these  regions  been  rectified  and 
widened,  not  to  say,  revolutionized ;  the  ice-#rall,  hitherto  viewed  as 
an  insuperable  barrier  to  further  advance,  had  been  overcome  and  rich 
spoils  secured.  Leaving  winter  quarters,  November,  1903,  Captain  Scott 
climbed  the  glacier  valleys  up  to  a  height  of  over  9000  feet  above  sea- 
level,  and  to  a  distance  of  300  miles  from  the4kta,tion.  In  a  latitude  of  77° 
69'  S.,  the  adventurers  in  sledges  penetrated  to  as  far  as  146''  33'  E.,  on 
the  south  side,  namely,  of  the  hitherto  accredited  site  of  the  Earth's 
magnetic  pole.  They  must,  therefore,  have  crossed  the  isogenic  line 
where  the  north  end  of  the  needle  pointed  to  the  geodetic  terrestrial 
pole.  This  was  an  accomplishment  of  highest  value  in  the  cause  of 
terrestrial  magnetic  research,  and  science  might  well  with  strained 
expectation  await  the  communication  of  the  values  thence  obtained. 
Equally  interesting  was  the  determination  that  under  lat.  84°  S.  a 
mountain  rose  to  a  height  of  1 5,000  feet,  Erebus  and  Terror  having 
hitherto  ranked  as  the  highest  heights  of  the  Antarctic  Kegions.  To 
that  mountain  was  given  the  name  of  the  indefatigable  promoter  of 
south  polar  research.  Mount  Markham.  Another  discovery  of  much 
promise  was  that  under  lat.  80°  S.  Scott's  expedition  found  remains  of 
fossil  plants — a  discovery  likely  to  be  of  great  consequence  in  its  bear- 
ing on    the    Earth's  climatic   changes.      Thus   was  the   vast   domain 
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stretching  south  of  the  polar  circle,  from  160°  E.  to  160°  W.,  all  at 
once  made  known  to  us  in  varions  aspects  to  an  extent  exceeding  the 
fondest  expectations.  Of  mnch  importance  for  future  exploration  was 
also  Captain  .Colbeck*s  determination  that  the  pack  ice  must  be  worked 
through  early  in  summer  in  order  to  reach  open  water.  This  should 
settle  once  for  all,  as  a  general  rule,  mutatis  mutandisy  the  season  of  the 
year  suitable  for  such  expeditions.  In  respect  of  the  clearness  and 
transparency  of  the  weather,  Lieut.  Eoyds  gave  interesting,  if  not 
completely  new,  communications.  His  observation  how  day  after  day 
they  had  glorious  sunshine  day  and  night  was  worthy  of  special 
attention. 

Passing  next  to  the  expedition  in  the  Weddell  region,  Dr.  von 
Neumayer  pointed  out  how  the  Belgian  expedition,  the  first  to  winter 
within  the  Arctic  zone,  was  also  the  first  to  report  the  winter 
temperatures  in  high  southern  latitudes.  The  extensive  oceanographio 
surveys  and  topographic  measurements  carried  out  by  Lieut.  Lecointe 
during  the  voyage  in  the  archipelago  south  of  South  America,  and  more 
particularly  in  the  icefield,  made  the  Belgian  one  of  the  most  interesting 
and  valuable  expeditions  ever  conducted  in  the  Antarctic.  The  numerous 
drawings  made,  embodied  in  comprehensive  maps,  were  of  great  service 
in  the  way  of  threading  the  medley  of  straits,  bays,  and  islands,  while 
the  passage  in  the  icefield  to  Alexander  I.  and  Peter  I.  islands  would 
always  be  prized  as  a  memorable  event,  yielding  a  rich  booty  of  experi- 
ences as  to  ice  in  the  Antarctic.  The  numerous  and  excellently  executed 
maps  issued  by  the  Belgian  expedition  attest  how  well  the  staff  accom 
plished  its  geographic  mission.  As  to  the  physical  department  of  its 
labours,  the  short  monogre^phs,  those  by  Dr.  Argtowski,  e.g.,  justify  us 
in  expecting  contributions  to  science  of  radical  value,  when  once  the 
results  of  this  expedition  have  been  given  in  full  to  the  world.  The 
region  south  of  Cape  Horn  and  beyond  lat.  60°  S.,  already  worked  by 
Koss,  D'Urville,  Bransfield,  Biscoe,  and  recently  by  Larsen,  Hovgaard, 
and  Dalmann,  was  by  the  Belgian  expedition  afresh  explored.  Though, 
no  doubt,  many  corrections,  topographic  and  geographic,  would  yet  be 
made,  nothing  essentially  new  respecting  the  configuration  of  the 
archipelago  still  awaited  discovery. 

The  meritorious  expedition  of  Dr.  Charcot  with  the  Francais  effected 
rectifications  here  and  there,  while  its  wintering  on  the  Wandel  island 
in  the  neighbourhood  of  Biscoe  islands  yielded  some  new  climatic  data. 
It  was,  withal,  very  remarkable  that  during  his  stay  there  Dr.  Charcot 
could  make  no  observation  of  the  aurora  Australis  any  more  than  did 
the  Belgian  expedition. 

The  course  of  the  Belgian  expedition,  modestly  equipped  as  it  was, 
was  on  the  whole  fortunate,  though  it  cost  the  life  of  so  accomplished 
and  promising  a  savant  as  Lieut.  Dance.  On  the  most  varied  fields  of 
science  it  gathered  in  important  fruits,  as  substantiated  by  the  highly 
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yalnable  publioations  it  had  already  iasued.  From  the  Belgian  school, 
again,  proceeded  snoh  tried  and  able  men  as  Boald  Amundsen,  who 
now  in  the  northern  ioe  was  penetrating  to  the  Earth's  magnetic  pole. 

In  the  Wed  dell  quadrant  (to  quote  Markham)  the  Swedish  ex- 
pedition under  Dr.  Nordenskjold  had  reaped  a  brilliant  harvest.  The 
intrepid  explorer  had  discovered  and  determined  in  the  Western  Antarctic 
King  Oscar  Land.  Passing  two  winters,  with  Snow  hill  near  Seymour 
island  (64''  22''5  S.  and  bT"  9'  W.)  as  a  centre,  the  expedition  succeeded 
in  maintaining  communication  with  the  civilized  world  by  means  of 
the  ship  Antarctic.  Captain  Larsen,  well-known  expert  in  ice  voyages, 
made  sucoessful  runs  between  the  Swedish  winter  station  and  the 
Falkland  islands,  but  yet  lost  his  ship  in  the  ice  at  Paulet  island 
(63°  35'  S.  and  65^  62'  W.),  where  in  1903  the  shipwrecked  wintered, 
making  valuable  observations  respecting  weather  and  ice.  Attempting 
to  penetrate  further  south  towards  the  middle  of  the  Weddell  sea,  the 
Antarctic  made  a  large  collection  of  hydrographic  and  oceanographic 
measurements.  The  soundings  in  this  region,  taken  in  conjunction 
with  those  carried  out  by  Bruce,  were  of  very  notable  value  by  way  of 
completing  the  knowledge  of  the  relief  of  the  floor.  In  a  number  of 
sledge  journeys,  Nordenskjold  and  his  fellow-explorers  fixed  the  position 
of  Graham  Land  and  Oscar  Land.  The  winter  season  was  turned  to 
best  account  in  instituting  meteorological,  magnetic,  and  other  geo- 
physical observations  and  surveys.  Dr.  G.  Andersson,  who  in  the 
Falkland  islands  had  been  making  geographical  and  physical  observa- 
tions, as  also  geological  investigations  on  the  west  coast,  induced 
Captain  Larsen  to  visit  the  island  of  St.  Georgia.  To  Dr.  Andersson's 
studies  we  accordingly  owed  an  enlargement  of  our  knowledge  of  this 
lonely  island  in  the  South  Atlantic  ocean,  examining  as  he  did  the 
state  of  the  German  observatory  set  up  there  1882-83  :  ho  found  them 
greatly  damaged  by  wind.  From  St.  Georgia  the  passage  was  made  to 
Graham  Land  and  Nordenskjold's  station.  Happily,  before  the  ship- 
wreck at  Paulet  island,  Andersson  and  his  two  companions  disembarked, 
pushing  their  way  on  to  Snow  hill  with  sledges  and  snowshoes.  This 
memorable  journey  yielded  valuable  surveys  and  observations.  In 
Louis  Philippe  Land  the  travellers  made  an  extremely  estimable 
supplement  to  Nordenskjold's  labours  in  Snow  hill,  and  Larson's  in 
Paulet  island.  By  reason  of  the  distances  separating  the  investigators, 
the  data  they  collected  were  especially  instructive  meteorologically. 

Once  the  very  comprehensive  materials  were  sifted  and  reproduced 
in  maps,  the  discovery  of  Crown  Prince  Gustav  channel  and  its 
topographic  relation  to  Gerlache  strait  and  Danco  Land,  taken  in 
connection  with  the  explorations  of  the  Belgian  expedition.  Dr.  Charcot's 
expedition  and  his  wintering  in  Wandel  Island,  would  prove  quite  an 
epoch  in  geography. 

The  Scottish  National  jExpedition,  penetrating  to  72''  S.  and  l?"* 
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W.,  and  mappiDg  150  miles  of  the  ooast  of  the  disoovered  Coats  land, 

had  not  only  done  good  seryioe  by  penetrating  the  Weddell  sea  and 

instituting  a  valuable  series  of  sounding^,  but  had  enriohed  soienoe  by 

establishing  an  altogether  different  representation  of  the  floor-relief  of 

that  sea.    Attaching  itself  on  one  hand  to  the  labours  of  the  German 

ship  Valdiviay  and  on  the  other  to  the  labours  of  the  Swedish  expedition, 

the  Scottish  expedition  furnished  important  fixed  points  towards  a 

general  conception  of  South  sea  soundings.     It  was  gathered  that  a 

submarine  ridge  extended  in  the  form  of  a  curve  from  Madagascar  to 

Bouvet  islands,  and  from  Bouvet   islands  to  the  Sandwich  group. 

Thence,  in  Bruoe's  opinion,  there  was  a  fork-like  oonneotion,  on  one 

hand,  through  the  South  Orkney  islands  with  Graham  Land,  and  on 

the  other,  through  South  Georgia  with  the  Falkland  islands  and  the 

South  American  continent.     Thus  Bruoe's  oceanic  labours  tended  to 

effect  an  essential  transformation  in  our  views  of  the  floor-relief  of  the 

South  Atlantic  and  South  Indian  ocean.    The  6000  fathoms'  depth  of 

water  sounded  by  Boss  in   68°  32'  S.  and  12°  49'  W.  were,  by  the 

thorough  experiments  of  the  Scotia^  cancelled — a  fact  carrying  with  it 

a  complete  recast  of  our  views  of  the  Weddell  sea.    Of  no  small  service, 

moreover,  to  science  was  it  that  the  physical  station  in  Sootia  bay 

(60°  44'  S.  and  44°  50'  W.)  was  to  be  maintained  in  permanence.    The 

interesting  map  accompanying  Bruce's  publications  included  the  coast 

claiming  to  have  been  found  by  Morrell,  and  the  existence  of  which 

had  been  much  called  in  question.    The  achievements  of  the  Scottish 

National  Antarctic  Expedition  were  also  attained  at  a  small  expense  of 

means.     By  its  investigations,  and  those  of  Gerlache,  Charcot,  and 

Nordenskjold,  sopplemented  by  the  further  observations  of  the  Copland 

observatory,  a  foundation  had  been  laid  for  determining  the  meteorology 

of  the  Weddell  sea  region. 

In  the  Enderby  region  south  of  Kerguelen  was  the  field  of  the 
German  Antarctic  Ex|)edition  under  von  Drygalski,  in  the  ship  Gausa. 
Its  activity  was  essentially  limited  to  the  east  of  the  region,  in  the 
neighbourhood  of  the  south  polar  circle,  where  Wilkes's  expedition  ended, 
and  Termination  Land  was  mapped.  Since  in  1874  the  English  Challenger 
had  crossed  the  polar  circle  at  80°  E.,  nothing  had  been  attempted  in 
that  region,  except  what  was  done  in  1809  by  the  German  ship  Valdiviaj 
of  the  Deep  Sea  Expedition.  The  existence  of  Termination  Land  was 
rendered  more  than  doubtful  by  the  investigations  of  the  Challenfjcr^ 
and  was,  by  the  German  expedition,  proved  to  be  on  the  side  of  Wilkes 
illusion ary,  while  on  the  other  side  of  the  quadrant  Enderby  Land, 
nearly  connected,  if  not  identical,  with  Kemp  Land,  may  be  considered 
as  tolerably  well  ascertained,  and  to  l>e  rightly  laid  down  in  the  maps 
under  the  south  polar  circle.  Having  in  the  autumn  of  1001  erected 
a  station  on  the  Kerguelen  islands  as  basis  for  observations  in  the 
high  south,  OausSf  on  January  31,  1002,  left  Kerguelen  and  reached. 
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without  crossing,  the  polar  cirole  at  90^  E.,  where  the  ship  was 
frozen  in.  At  a  distance  of  100  kilometres  therefrom  was  found  firm 
land,  to  which  was  given  the  name  of  Kaiser  Wilhelm  II.  land.  A 
mountain  there,  rising  inside  the  polar  oirole  to  a  height  of  1220  feet, 
was  named  Ganssberg.  Surrounded  by  ice  and  snow,  an  observatory 
was  erected  for  geographical  and  magnetioal  observations.  Sledge 
journeys  of  limited  range  were  carried  out.  Magnetic,  meteorologic, 
and  geodetic  observations  were  diligently  gathered  in.  The  structure 
and  movement  of  ice  were  especially  studied.  Biological,  geological,  and 
botanical  work  was  zealously  pursued.  At  length  on  February  8  there 
was  promise  of  relaxation  of  ice,  and  the  machine  was  set  in  motion  for 
freeing  the  ship  of  its  gelid  chains.  In  spite,  however,  of  every  effort, 
the  ship  was  eventually  borne  by  the  current  and  the  ice  in  a  northerly 
direction.  By  the  end  of  March,  1903,  all  hope  of  southerly  sailing  had 
to  be  abandoned.  On  April  12  the  ship,  in  59°  30'  S.  and  71°  E.,  sighted 
the  last  iceberg.  Thereafter  it  made  for  the  south  African  coast,  whence 
was  sent  the  first  intelligence  of  the  course  of  the  expedition.  To  break 
ground  is  the  great  problem  of  the  exploration  of  the  Enderby  region, 
where  indisputably  Wilkes  did  see  firm  land,  on  which,  however,  it 
was  impossible  for  him  to  set  foot  any  more  than  it  was  possible  for  him 
to  penetrate  further  south  or  west,  where,  too,  the  Challenger  was  unable 
to  press  further  east;  and  where,  moreover,  according  to  Fricker's 
investigations  into  the  ice  of  the  south  polar  zone,  different  ice-currents 
met,  accumulating  enormous  ice-heaps.*  Such  task  experts  deprecated 
the  German  expedition  from  attempting  to  penetrate  towards  the  south 
pole,  especially  at  so  advanced  season  of  the  year.  It  was  therefore 
proposed  by  the  president  of  the  German  South  Polar  Commission,  to 
attack  the  Enderby  region  from  the  basis  of  the  Kemp-Enderby  Land. 
Thence,  in  all  circumstances,  the  ship  could  cross  the  south  polar  circle, 
and  ascertain  the  nature  of  the  land-masses  in  that  quarter,  whether 
islands,  according  to  Morrell,  or  the  northern  outspurs  of  a  continent. 
It  is  far  from  me  to  assume  the  part  of  critic ;  it  is  enough  to  demon- 
strate how  the  problem  of  the  Antarctic  Kegions  south  of  Kerguelen 
has  been  left  unsolved. 

In  conclusion,  may  I  cast  a  glance  at  the  problems  still  awaiting 


♦  Fricker  in  *  Autarctis '  (BerliD,  1898),  pp.  171, 172  ;  and  in  *  Ursprung  u.  Verbreit- 
ung  des  Antarctischen  Trcibeises*  (Leipzig,  1892),  p.  106.  "The  second  reference 
that  the  Challenger  obberred  a  current  making  straight  to  Ueard  island  might  be  read 
in  the  fact  that  the  southern  branch,  gradually  taking  a  more  easterly  course  at  about 
62°  to  05°  S.  and  95°  to  100°  K.,  encountered  the  approximately  parallel  current 
making  west  and  north-west  for  Wilkes  Land,  thus  producing  a  block.  This  would 
account  for  the  collection  of  masses  of  pack-ice  which  here,  almost  at  the  very  same 
spot,  kept  back  Cook,  Wilkes,  Moore,  and  Xares  from  proceeding  further  south,  west, 
or  east."  In  their  several  reports  are  testimonies  to  this  eflfect.  BeUingshauseu,  too, 
at  85°  E.,  had,  on  account  of  the  ice,  to  give  up  hope  of  making  eastwards  or  south- 
wards, and  was  obliged  to  steer  his  course  to  Sydney. 
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solution?  I  would  here  lay  emphasia  on  the  fact  that  the  exploration 
of  the  Enderby  region,  with  basis  of  a  station  to  be  erected  on  Kemp- 
Enderby  Land,  must  be  taken  in  hand  at  an  opportune  season  of  the 
year.  Thereby  is  not  meant  that  the  passage  should  be  made  by 
steering  from  west  to  east,  but,  if  possible,  from  the  west  of  Enderby 
region  southwards  (see  Neumayer,  *  Auf  zum  SUdpolI*  pp.  347-351). 
Whether  it  were  possible  (see  ChaUenger  'Report  of  the  Soientific 
Besults  of  the  Voyage  of  H.M.S.  ChaUenger  during  1873-6,'  Narrative, 
vol.  1,  part  i.  pp.  407,  408  and  ff.)  to  thenoe  attain  a  high  southern 
latitude  may  be  conjectured,  but  it  were  arrogance  to  make  a  definite 
assertion.  Probably  the  southern  continent,  on  which,  too,  the  German 
expedition  was  at  work,  stretches  further  to  the  west  than  was  originally 
assumed.  Above  all,  it  would  be  of  service,  proceeding  from  the  west, 
to  define  towards  south  the  boundaries  of  the  continent. 

Another  region  of  the  Antarctic,  as  good  as  wholly  unknowni 
stretches  from  the  meridian  of  Edward  VII.  Land,  i.e.  160°  to  105**  W., 
to  the  domain  named  where  the  Belgian  expedition  reaped  its  brilliant 
results.  Here  are  no  fixed  points  to  serve  as  a  basis  for  further 
exploration.  Cook  and  Biscoe  here  suocessfally  sailed  long  stretches 
from  east  to  west,  while  Bellingshausen  sailed  from  65°  S.  and  160°  E. 
eastwards  to  Peter  I.  and  Alexander  I.  islands,  discovered  by  him. 
Cook  and  Biscoe,  in  their  time,  made  important  observations  on  the 
ice  and  the  weather,  but  announced  thence  no  trace  of  land.  Here 
exploration  might  be  most  appropriately  pursued  on  King  Edward  VII. 
Land,  and  an  attempt  might  be  made  to  follow  the  course  of  the  coast 
further  to  the  east,  an  attempt  which,  at  a  favourable  season  and  with 
a  strong  steamer,  might  have  some  promise  of  success  in  it.  If  in  the 
summer  season  of  the  southern  hemisphere  the  winds  should  be  taken 
as  determinative,  it  might  yet  be  possible,  according  to  earlier  expe- 
riences, to  proceed  from  east  about  the  basis  of  Biscoe  island  to  the 
west.  In  our  time,  however,  when  steam-power  is  available,  there  are 
other  things  than  the  direction  of  the  winds  to  be  taken  into  account 
for  such  exploration.  The  importance  of  geographic  exploration  in  so 
extensive  a  field  of  the  Antarctic  cannot  be  too  highly  rated,  and  its 
exploration  is,  especially  in  a  geographical  respect,  a  desideratum  of 
the  very  first  rank. 

Much  in  want  of  investigation  is  also  the  region  south  of  Bouvet 
islands,  namely,  between  Enderby  and  Coats  land,  a  region  the  investiga- 
tion of  which  could  be  most  suitably  connected  with  the  Eemp-Enderby 
group  of  lands.  Here  is  a  highly  interesting  problem  to  solve,  and  a 
very  sensible  gap  within  the  Antarctic  circle  to  fill  up. 

Not  to  attempt  anything  like  an  exhaustive  enumeration  of  the 
problems  still  awaiting  solution  in  the  Antarctic,  let  me  urge  the 
prosecution  of  exploration  in  the  spirit  which  has  animated  the  expe- 
ditions just  closed,  and  so  we  may  hope  to  see  lifted  more  and  more 
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the  yeil  over  the  great  Bouthom  land.  Apart  from  the  great  problems 
of  meteorology  and  magnetism,  the  discovery  by  the  British  expedition 
of  fossil  remains  (dicotyledons?)  in  the  highest  southern  latitudes,  as 
already  discovered  in  high  northern,  opens  the  prospect  of  a  solution 
of  the  question  of  climatic  changes — a  solution  which  might,  perhaps, 
be  found  on  the  basis  of  an  answer  to  the  "Equatorial  problem  in 
palaeontology." 

Besides  their  service  of  geography,  all  the  expeditions  enumerated 
have  devoted  marked  attention  to  the  geophysical  sciences.  On  the 
oocasion  of  the  German  Geographical  Congress  at  Danzig,  we  were 
fortified  with  a  view  of  the  compass  of  geophysical  observations  oom- 
prehended  in  the  scope  of  the  work  of  the  German  South  Polar 
Expedition,  and  it  was  impossible  not  to  admire  the  zeal  and  con- 
scientiousness with  which  their  scientific  plan  of  research  was  carried 
out.  But,  indeed,  in  all  the  expeditions,  all  branches  of  geophysics, 
meteorology,  terrestrial  magnetism,  seismology,  and  geodesy  were 
worked  with  equal  zeal  and  insight.  The  scientific  world  may, 
therefore,  well  await  with  strained  expectancy  the  publication  of  the 
complete  results  of  the  expeditions,  and  all  the  more  that,  in  conse- 
quence of  international  adjustments  of  work,  a  complete  unity  of  results 
may  be  relied  on. 
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By  Prof.  ERNEST  H.  L.  80HWARZ,  Rhodes  University  OoUege, 

Grahams  town. 

The  number  of  books  and  papers  dealing  with  the  geology  of  South 
Africa  has  become  so  great  that  a  layman  would  suppose  that  we 
geologists  mnst  have  a  very  good  idea  of  our  country.  This  is  not  the 
case,  for  the  literature  is  mostly  about  details  which  have  as  yet  no 
place  in  a  general  whole,  and  the  fact  that  most  of  what  is  published 
appears  in  the  form  of  Blue-books  has  raised  a  tendency  to  decry 
generalizations.  For  this  reason  very  little  has  been  written  on  the 
river-system  of  South  Africa,  because,  to  begin  with,  one  must  recon- 
struct the  sub-continent  and  trace  its  condition  when  the  rivers  first 
began  to  flow.  We  have,  therefore,  no  well-studied  basis  on  which  to 
build  our  arguments,  and  the  arrangement  of  the  land  surfaces  at  the 
time  of  the  installation  of  our  river  system  which  I  shall  adopt  in  the 
present  paper  must  be  understood  to  be  an  attempt  to  group  facts  as  they 
have  presented  themselves  to  me,  and  not  a  statement  of  facts  about 
which  there  is  any  body  of  consensus  to  appeal  to. 

If  we  draw  a  straight  line  from  Cape  Town  to  near  Delagoa  bay,  we 
shall  find  that  to  the  northwards  of  it  there  is  a  regular  succession 
of  river-channels  originating  from  it,  and  to  the  southwards  of  it  there 
is  exactly  the  same  condition  of  things,  except  in  the  area  occupied  by 
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Basatoland,  where  there  is  a  displaoement.  The  exutence  of  a  perfeotl; 
Htraight  watershed  is  almost  literally  true,  for  the  enoroachmenta  on 
either  side  are  very  slight.  If  we  look  more  closely  at  the  Basntoland 
area,  we  shall  find  that  the  Drakensberg  mountainB  form  a  Becondary 
watershed,  from  which,  on  the  sonth,  the  rivers  flow  as  from  the  mun 
watershed,  but  to  the  north  the  rivers  flow  parallel  to  the  main  and 
secondary  watersheds  for  some  distance,  and  then  join  together  as  the 
Orange  river  and  flow  across  the  main  watershed.  This  break  in  the 
line  is  the  only  one  which  ooonrs  between  Cape  Town  and  Delagoa  Bay. 


I  cannot  conceive  of  any  explanation  for  suoh  an  arrangement, 
except  that  which  assumes  that  there  was  a  vast  plain  stretching  over 
the  whole  land  when  the  sub-continent  first  rose  from  the  water's  edge, 
and  that  the  central  ridge  was  already  then  formed.  If  we  examine 
the  central  parting  of  the  waters,  we  find  that  there  is  no  stractoral 
oanse  for  its  existence ;  there  is  no  backbone  of  igneous  rock,  nor  is 
there  a  chain  of  folded  mounlaina  to  acoonnt  for  it;  neither,  again, 
is  there  a  wide  antiolinal  arch,  for  the  beds  ilip  in  towards  it.  I  have 
adduced  reasons  elsewhere  for  supposing  that  the  watershed  owes  its 
origin  to  the  manner  in  which  the  Karroo  aediments  were  laid  down : 
they  were  accumulated  on  the  thlokest  dei>osits  abont  150  miles  from 
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the  old  Permian  shore-line,  which  ran  north-eastwards  to  the  north  of 
the  watershed.  When  elevation  began,  the  curvature  of  the  basin  in 
which  they  were  lying  was  reduced,  and  consequently  the  thiokeet 
deposits  formed  an  elevation,  which  at  once  became  a  water-parting. 

This  original  plain  was  about  on  a  level  with  the  main  watershed  as 
it  exists  to-day,  for  I  have  seen  evidence  elsewhere  of  the  extremely 
little  erosion  that  takes  place  on  a  flat  water-parting,  and  roughly  we 
can  say  it  is  so  now  at  an  elevation  of  6000  feet  above  sea-level.  Little 
isolated  patches  of  flat  ground  along  the  watershed  still  testify  to  the 
existence  of  this  peneplain,  beginniug  with  the  Nieuwveld  mountains 
on  the  west,  and  followed  by  the  Snieuwbergen  and  the  high  country 
round  Middelburg  and  Steynsburg.  From  here  the  country  above  the 
6000-feet  level  takes  a  bend  round  the  secondary  watershed  through 
the  Stormbergen  and  Drakensberg  mountains ;  the  main  watershed  in 
the  Orange  Eiver  Colony  never  rises  to  the  6000-feet  leveL  On  the 
north,  the  Witwatersrand  shows  evidence  of  having  once  been  connected 
with  the  peneplain,  although  it  fails  to  rise  to  the  6000-feet  level  by 
some  300  or  400  feet.  On  the  south,  the  sharp  crests  of  many  of  the 
folded  mountain  ranges  cut  an  almost  level  sky-line  at  elevations  from 
4500  feet  to  5500  feet,  and  I  am  now  inclined  to  regard  them  as  having 
also  participated  in  the  formation  of  the  peneplain. 

At  one  time  I  held  that  the  mountains  had  been  folded  subsequently 
to  the  rivers,  and  that  they  had  risen,  and  were  rising,  gradually  across 
the  channels  of  the  rivers ;  whereas  my  colleague,  Mr.  Bogers,  held  that 
they  began  to  flow  when  their  tops  were  still  buried.  Our  conception 
of  the  plain-formation  in  South  Africa  has  been  of  very  slow  growth, 
and  for  many  years  we  had  only  the  coastal  plain,  elevated  600  feet 
above  sea-level,  to  guide  us.  It  was  only  recently  that,  working  on 
the  watershed  between  the  Souritz  and  Samtoos  rivers,  we  obtained 
evidence  of  a  widely  spread  plain  elevated  4000  feet  above  sea-level,  and 
therefore  the  additional  2000  feet — to  bring  the  whole  country  under 
a  peneplain — became  no  very  great  mental  eflbrt  to  conceive. 

Originally  this  6000-feet  peneplain  was  not  interrupted  in  the 
Basutoland  area ;  it  was  only  subsequent  to  the  surface  being  laid  dry 
that  a  great  range  of  volcanoes  was  developed,  and  the  vast  accumula- 
tions of  tuff  and  outpourings  of  lava,  which  now  make  up  the  Drakens- 
berg mountains,  were  thrown  across  the  river-channels,  dammed  back 
the  water,  and  forced  it  to  flow  across  the  main  watershed. 

Here,  however,  there  is  matter  for  controversy.  The  lavas  of  the 
Drakensberg  lie  on  a  deposit  called  the  Cave  Sandstone.  Is  this  latter 
an  ordinary  sediment,  or  is  it  a  tuff  poured  out  like  the  incandescent 
mud  from  the  Soufridre  in  St.  Vincent  ?  Primarily  the  Cave  Sandstone 
is  made  up  of  grains  of  quartz,  with  large  quantities  of  felspar  and  other 
detritus  from  granite  and  crystalline  schists.  Underlying  tho  Cave 
Sandstone  and  the  transitional "  Bed  Bods,"  there  are  the  Molteno  Beds, 
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made  up  of  tbe  earae  materials,  and  nndoubtedly  eedimentarr.  Why, 
then,  take  theGaveSandatone  to  be  other  than  Eedimentary?  In  the  fint 
plaoe,  tn£Fs  made  of  the  same  granitio  detritaa  have  been  desoribed 
elsewhere.  Instead  of  the  tuff  being  composed  of  material  derived  from 
the  shattering  of  liquid  lava,  as  in  the  Sonfri^re  hot  mnd  and  ordinary 
tuffs,  these  granitio  tuffs  are  derived  from  the  explostons  which  caused 
the  openings  through  which  the  lava  was  erupted  later  on,  and  thus 
consist  of  the  shattered  rocks  which  go  to  make  up  the  walls  of  the  pipe. 


KEVHOLE   GOBOE,   ZLSD  EBAAIi,    BATUAH'B   KLOOF,    WII,I:,0WU0KF:. 

Secondly,  the  quartz  grains  of  the  Oave  Sandstone  are  eaten  into  on  the 
surfaoe,  and  minute  shreds  of  some  talcose  mineral  penetrate  the  grain 
from  the  outside,  giving  the  rock  as  a  whole  a  ohalky  look.  This  is  an 
effect  that  can  best  be  explained  by  the  material  once  being  saturated 
with  heated  vapour.  In  the  Molteno  Sandstone,  on  the  other  hund,  the 
quari.z  grains  have  still  the  dirt  of  their  transit  adherent,  and  a  large 
number  of  them  have  new  orjatalline  deposits  of  silica  on  them,  as 
in  normal  sandstones,  causing  the  rock  to  glint  and   sparkle  in  the 
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sunshine.  But  the  most  cogent  reason  for  oonsid  ering  the  Cave  Sandstone 
to  have  been  poured  over  the  land  as  a  liquid  mud  is  the  fact  that  it 
forms  banks  800  feet  thick,  without  a  trace  of  bedding  or  alteration 
of  material.  Sometimes  there  is  a  bed  of  volcanic  ash  intercalated,  or 
a  lenticular  patch  of  mud  crowded  with  remains  of  phyllopods  and 
cockroaches,  grasshoppers,  and  other  land  insects.  Again,  there  is  some- 
times a  pseudo-bedding,  where  the  rock,  on  weathering,  shows  partings 
convoluted  in  such  a  manner  that  it  looks  as  if  the  whole  had  been 
stirred  round  in  a  gigantic  pot;  or  the  solid  800-feet  bank  is  broken 
across  by  a  plane  running  slantingly  through  the  mass  at  an  angle 
which  looks  like  the  angle  of  repose  of  the  material.  Lastly,  the  limit 
of  thickness,  namely  800  feet,  is  the  same  as  that  of  the  Italian 
peperino,  which  was  undoubtedly  poured  over  the  land  as  a  liquid  mud, 
and  800  feet  seems,  therefore,  to  be  the  maximum  self-sustaining  column 
of  such  material. 

The  age  of  the  original  South  African  peneplain  was  late  Jurassic, 
and  it  had  already  risen  2000  feet  before  the  volcanoes  broke  out  in  early 
Cretaceous  times,  and  on  the  plains  cut  along  the  coast  at  sea-level,  the 
Uitenhage  beds  were  being  laid  down.  There  were  subsequently 
torsional  earth-movements  which  faulted  down  the  Uitenhage  Creta- 
ceous beds  into  small  fold-basins,  then  elevation,  and  again  a  sinking 
to  the  same  level,  which  is  now  4000  feet  above  the  sea. 

My  reason  for  assuming  that  there  is  a  4000-feet  peneplain  belonging 
to  two  periods,  before  and  after  the  deposition  of  the  Uitenhage  beds, 
rests  on  evidence  I  found  in  Baviaan*s  kloof.  There  there  is  a  hori- 
zontal bed  of  Table  mountain  sandstone  (Silurian),  bent  on  the  north 
downwards  at  an  angle  of  45° ;  resting  on  the  dip-slope  is  a  mass  of 
Uitenhage  beds  inclined  at  the  same  angle,  and  cut  off  on  top  by  a  plain 
passing  equally  through  the  top  of  the  horizontal  Table  mountain  sand- 
stone. How  to  interpret  this  evidence  otherwise  than  by  assuming  two 
periods  of  base-levelling  at  about  the  same  elevation  I  cannot  conceive, 
but  the  two  periods  make  it  exceedingly  difficult  to  grasp  the  details  of 
the  structure  of  the  country. 

The  4000-feet  peneplain  stretched  over  the  greater  part  of  the  Cape 
Colony  south  of  the  main  watershed,  and  at  the  time  of  its  full  develop- 
ment the  rivers  were  very  differently  arranged  from  what  they  now  are. 
As  the  land  rose,  however,  the  dominant  trend  of  the  rivers  produced  by 
the  original  6000-feet  peneplain  began  to  assert  itself  more  and  more, 
and  over  the  greater  portion  of  the  country  little  now  remains  to  attest 
this  earlier  system.  Even  in  the  great  displacement  in  Basutoland 
caused  by  the  volcanoes,  the  coast  streams  are  stealthily  creeping 
inland,  and  will  eventually  capture  the  waters  that  now  flow  into  the 
upper  Orange  river,  and  at  some  future  date  the  original  straight  water- 
shed will  be  restored  in  its  entirety. 

North  of  the  main  watershed  there  appears  never  to  have  been  a 
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definite  period  of  alteration  of  the  river-Bjstem.  The  Orange  river, 
carrying  all  the  water  from  the  north  of  the  main  watershed,  is  held  up 
by  a  bar  of  granite  at  the  Aughrabies  falls,  and  the  stages  in  the  wear- 
iDg  away  of  the  obstruction  are  represented  by  plateaux,  or  the  renudns 
of  suoh,  at  various  elevations  on  the  north-west  of  the  colony,  and,  I 
believe,  in  the  Orange  Biver  Colony  as  well. 

The  most  remarkable  evidence  of  the  river-system  accommodating 
itself  to  the  4000-feet  peneplain  after  being  arranged  for  the  6000-feet 
level,  is  afforded  by  the  Cold  Bokkeveld.  This  tract  of  country  lies 
north  of  Ceres,  and  consists  of  a  narrow  valley  shut  in  with  high 
mountains,  the  Oederbergen  on  the  east,  and  the  Cold  Bokkeveld 
mountains  on  the  west,  the  two  running  together  on  the  north,  and 
closing  the  valley  in.  On  the  south  the  valley  widens  out,  and  then 
closes  in  again ;  at  the  end  there  is  an  abrupt  break,  the  Gydow  pass, 
where  there  is  a  sudden  descent  to  the  Warm  Bokkeveld,  1000  feet 
lower.  .Now,  with  a  valley  shut  in  by  high  mountains  and  open  to  the 
south,  one  would  naturally  expect  that  the  rivers  would  course  down 
the  valley  and  out  at  the  open  end ;  but  in  reality  the  rivers  take  their 
origin  at  the  edge  of  the  precipice,  run  up  the  valley,  and  lout  through 
the  mountains  at  their  greatest  width.  The  explanation  of  this 
anomaly  lies  in  the  fact  that  the  edge  of  the)  precipice — the  Gydow 
pass — ^is  part  of  the  main  watershed  of  the  colony,  and,  faithful  to  the 
role  that,  unless  a  volcano  rises  across  the  course  of  a  river,  no  stream 
will  violate  this  boundary,  2000  feet  thickness  of  solid  sediments  have 
been  carried  out  of  this  great  valley  without  the  waters  being  turned 
over  the  precipice  into  the  Warm  Bokkeveld,  although  a  dam  of  only 
a  moderate  height  at  the  north  end  of  the  valley  would  do  so.  This 
very  remarkable  example  of  a  river  being  able  to  clear  its  course  at  a 
sufficient  rate  to  allow  for  the  sediments  accumulating  in  its  upper 
reaches  to  be  carried  away,  is  almost  on  the  point  of  disappearing; 
there  is  evidently  a  very  resistant  bar  at  the  mouth  of  the  river  that 
drains  the  valley,  for  the  Cold  Bokkeveld  consists  of  flat  marshy  ground, 
whereas  past  the  bar  the  river  dashes  down  a  series  of  cascades  into  the 
heart  of  the  Cederbergen.  If  this  bar  does  not  give  way  in  the  next 
thousand  years,  the  Cold  Bokkeveld  will  drain  south  instead  of  north, 
unless  a  tributary  of  the  01ifant*s  river,  which  has  eaten  back  till  it 
taps  one  comer  of  the  Cold  Bokkeveld,  manages  to  secure  the  drainage 
for  itself. 

There  is  a  phenomenon  of  a  somewhat  different  kind  exhibited  in 
another  Olifant's  river — that  which  flows  past  Oudtshoom  into  the 
Gh)uritz  river.  Both  the  Olifant's  river  and  the  Kammanassie  river 
started  level  on  the  4000-feet  peneplain,  «ach  running  west  and  drain- 
ing equal  areas;  the  Olifant's  river,  however,  traversed  the  loosely 
ftggi^gt^ted  deposits  of  Uitenage  beds,  whereas  the  EammanaBsie  flowed 
over  a  country  consisting  of  hard  slates  and  sandstones.     Consequently, 
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the  Olifant's  river  eroded  its  bed  at  a  muoh  greater  rate  than  the 
Kammanassie,  and  the  fall  of  the  side  streams  in  the  former  became 
greater  than  in  the  latter,  till  in  time  the  drainage  belonging  to  the  top 
part  of  the  ELammanassie  river  beoame  transferred  to  the  Olifant's  river. 
East  of  Uniondale  we  see  the  continuation  of  the  strnctnral  valley  of 
Eammanassie  river,  but  the  side  streams,  conrsing  down  from  the 
mountains  on  the  north,  make  for  the  centre  of  the  valley  as  if  to  join 
the  main  river,  then  turn  suddenly  round  and  run  back  through  the 
same  mountain  range  into  the  Oli&nt's  river,  so  that  the  streams  hftve 
a  course  represented  by  the  figure  of  a  fish-hook. 

In  Baviaan*s  kloof,  which  lies  to  the  east  of  the  head  of  the  Olifant's 
river,  we  find  the  effect  of  loosely  aggregated  sediments  let  down  in 
among  harder  rocks  exhibited  in  an  extreme  degree.  The  kloof  is  a 
wide  valley  between  a  double  hedge  of  mountains,  the  floor  of  which  is 
represented  by  the  4000-feet  peneplain,  still  in  good  preservation.  All 
the  rock  is  hard  quartzite  belonging  to  the  Table  mountain  series.  In 
the  centre  there  have  been  folded  down  a  succession  of  narrow  basins 
of  Uitenhage  (Cretaceous)  beds.  When  the  rivers  took  on  their  last 
stage  of  erosion,  they  rapidly  removed  the  loose  contents  of  these  basins, 
and  the  streams  draining  from  the  mountains  on  either  side  were  g^ven 
a  tremendous  fall,  so  great,  indeed,  that  they  were  only  able  to  cut 
downwards.  Being  small  in  volume,  the  cleft  they  excavated  was 
correspondingly  narrow,  and  in  this  way,  especially  on  the  north  of  the 
fold-basins,  a  long  succession  of  keyhole  gorges  has  been  produced. 
These  are  a  hundred  or  more  feet  actually,  with  vertical  sides,  and  the 
width,  never  much  more  than  30  feet,  and  often  less,  is  preserved  to  the 
top.  They  are  not  due  to  any  structural  inequality  of  the  rock,  such  as 
might  have  been  produced  by  a  fault,  for  the  gorges  wind  about  just  in 
the  same  manner  as  a  river  would,  and  are,  in  fact,  cut  in  the  same 
channels  now  as  when  they  first  started  on  the  4000-feet  level,  which  is 
now  1000  feet  above  their  beds.  Very  few  of  the  gorges  have  per- 
manent springs  in  them  now,  and  it  is  remarkable  that  these  clefts, 
running  into  the  heart  of  the  mountains,  should  be  dry. 

Turning  to  the  north  of  the  folded  mountain-bed,  we  have  evidence 
of  the  4000-feet  plateau  having  extended  northwards  right  to  the 
foot  of  the  Nieuwveld  escarpment.  The  Karroo,  as  far  as  the  drainage 
areas  of  the  Gouritz  and  Gamtoos  rivers  is  concerned,  is  divided  into 
kopje  veld  and  flat  karroo.  The  former  is  cut  out  of  the  4000-feet  pene- 
plain by  the  streams  having  a  great  fall,  owing  to  the  main  artery,  the 
Gouritz  river,  striking  the  mountain  ranges  on  the  south  at  right 
angles,  and  traversing  them  transversely  in  the  direction  of  greatest 
erosion.  The  Gamtoos  river,  however,  becomes  entangled  in  the 
mountains,  and  its  main  tributaries  have  been  forced  to  flow  along  the 
strike  of  the  beds,  or  the  direction  of  least  erosion ;  consequently,  the 
Gamtoos  draiuage  area  has  barely  be^n  able  to  clear  away  the  results  of 
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weathering,  and  as  a  resalt  the  country  round  its  headwaters  has  been 
levelled. 

In  the  Gouritz  river  head-streams  the  original  flow  was  southwards ; 
then,  at  the  time  of  the  4000-feet  peneplain,  it  was  northwards ;  but  when 
greater  elevation  of  the  land  took  place,  the  old  direction  became  more 
and  more  dominant.  At  first  the  rivers  ran  far  out  to  the  north,  and 
then  turned  round  and  joined  some  of  the  larger  streams  flowing  south, 
and  gradually  the  northward  course  was  shortened  till  now  we  find  the 
streams  running  off  the  northern  face  of  the  folded  mountains,  making  a 
very  short  excursion  to  the  north,  and  joining  the  main  arteries  at  the 
place  where  they  enter  the  mountains,  and  sometimes  even  run  through 
part  of  the  mountains  to  do  so.  In  the  flat  karroo,  however,  the  down- 
ward erosion  has  not  been  so  rapid,  and  we  find  the  old  northward  trend 
of  the  rivers  still  preserved  in  the  [tributaries  of  the  Salt  river,  north 
of  Willowmore.  At  first  sight  it  is  not  quite  clear  that  these  tributaries 
are  the  ends  of  streams  that  flowed  north  from  the  mountains,  but  if  we 
look  closely,  we  see  that  these  rivers  have  been  beheaded  by  the  Traka 
river. 

With  the  further  history  of  the  river-system  when  it  flowed  over  a 
plain  elevated  2500  feet  above  sea-level,  and  over  others  at  elevations 
still  less,  I  do  not  wish  to  deal  in  the  present  paper.  My  endeavour 
has  been  to  bring  out  as  clearly  as  possible  the  inter-relation  of  the  old 
plateaux  and  the  river-system ;  the  minor  details  of  the  later  plateaux 
fall  into  line  when  one  grasps  the  all-importance  of  the  original  pene- 
plains. Before  ending  this  paper,  however,  I  should  like  to  point  out 
the  economic  value  of  gaining  an  insight  into  the  meaning  of  our  river 
distribution.  The  great  want  of  South  Africa  is  water,  and  the  most 
obvious  way  of  procuring  a  supply  is  to  dam  up  the  rivers  so  as  to 
catch  the  flood  waters.  If  we  remember  that  all  our  rivers  flow  from  a 
6000-feet  water-parting,  we  can  realize  how  impracticable  such  a  course 
would  be  in  the  case  of  the  greater  number  of  our  river-channels,  for 
the  short  course  and  immense  fall  not  only  give  terrific  breaking 
power  to  the  descending  flood,  but,  the  valleys  being  on  such  a  slant,  a 
very  high  dam-wall  will  impound  only  a  small  quantity  of  water. 
Where,  however,  there  are  remnants  of  the  old  peneplains  preserved  by 
the  barring  of  the  rivers,  as,  for  instance,  in  the  north-west  of  the 
colony  and  in  the  upper  reaches  of  the  Gamtoos  river,  then  the  con- 
ditions are  more  favourable  for  dam-making.  In  practice  there  is, 
unfortunately,  a  factor  which  prevents  dams  being  a  sucoess  in  the  areas 
of  low-grade  rivers,  for  the  enormous  evaporation  that  takes  place  in  our 
half-desert  country  renders  the  water  which  is  impounded  unsuited 
for  unskillful  irrigation. 
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RECENT  REGULATIONS  AND  SYLLABUSES  IN  GEOGRAPHY 

AFFECTING  SCHOOLS. 

By  A.  J.  HBBBEBTSON,  M.A.,  Ph.D. 

Many  eduoatioDal  boards  have  reoentlj  revised  their  regulations  and 
syllabuses  for  geography,  and  their  action  is  bound  to  have  a  consider- 
able effect  in  improving  the  position  which  geography  holds  in  the 
school  curriculum,  and  also  on  the  subject-matter  which  is  taught  as 
geography.  Whether  this  healthy  movement  is  or  is  not  an  outcome  of 
the  suggestions  for  drawing  up  syllabuses  in  geography  recently  issued 
by  the  E.O.S.,  stimulated  by  the  correspondence  in  the  Times  and  else- 
where which  was  reviewed  in  the  Geographical  Journal  for  January, 
1905,  it  is  a  welcome  one.  Fortunately,  the  intelligent  public  is 
interested  in  the  question  quite  as  much  as  the  educational  authorities, 
and  it  is  not  surprising  that  these  new  regulations  and  syllabuses  have 
called  for  editorials  and  letters,  this  time  mainly  in  the  Morning  Post, 

Three  different  groups  of  examination  authorities  have  to  be  con- 
sidered— (1)  the  Board  of  Education,  which  has  the  power  of  the  purse, 
and  therefore  the  greatest  influence  in  shaping  educational  movements ; 
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(2)  the  University  Boards,  which  control  the  Local  and  Leaving  Certifi- 
cate examinations,  and  to  a  certain  extent  determine  the  preliminary 
training  of  those  entering  the  universities,  as  ,well  as  professional  and 
commercial  life  throngh  other  avenues ;  and  (3)  the  Army  Board  and 
the  Civil  Service  Commissioners,  who  determine  the  standard  of 
education  necessary  for  admission  to  the  public  service. 

T^e  Board  of  Edtication  Begulattomt. 

It  is  difficult  to  exaggerate  the  importance  oF  the  position  now 
occupied  by  the  Board  of  Education.  The  Board  now  demand,  in  their 
regulations  for  secondary  schools,  "a  course  of  general  instruction, 
including  geography,  and  extending  over  four  years."  They  recom- 
mend two  hours'  work  in  school  and  one  at  home  every  .week.  If  every 
school  sets  aside  this  time  for  the  teaching  of  geography,  there  is  at  last 
a  chance  for  the  teacher  of  geography  to  accomplish  something  in  four 
years. 

Each  school  desiring  the  approval  of  the  Board  for  its  course  in 
geography  should  be  prepared  to  submit  a  course  providing — (1)  An 
outline  scheme  dealing  with  the  great  land  and  water  areas  in  such  a 
way  that  on  completing  the  course  the  scholars  shall  have  gone  through 
a  geography  of  the  World ;  (2)  a  suitably  graduated  series  of  exercises 
connected  with  the  subject-matter  of  the  course. 

This  is  excellent,  in  that  it  gives  every  freedom  to  a  schoolmaster 
to  correlate  the  geography  course  with  the  other  subjects  of  the  curri- 
culums,  to  utilize  the  local  geographical  conditions  and  interests,  and  to 
take  some  account  of  the  special  predilections  of  the  teacher  himself. 
That  this  is  the  case  is  precisely  laid  down. 

"  The  Board  desire  to  leave  freedom  and  wide  scope  to  schools  with 
regard  both  to  subject  matter  and  methods  of  teaching,  which  should  be 
carefully  adapted  to  the  special  conditions  existing  in  each  case." 

The  provisions  that  the  geography  of  the  World  must  be  gone  through, 
and  that  each  scheme  must  be  submitted  to  the  Board,  provide  against 
undue  specialization  or  eccentricity.  The  second  clause  would  be  better 
for  the  introduction  of  "  practical "  before  "  exercises,"  understanding 
"  practical "  as  involving  all  manner  of  exercises  which  the  pupil  has  to 
work  out  for  himself  in  field,  laboratory,  map-room,  or  library  fix>m 
data  supplied  to  him. 

Inspectors  are  asked  to  report— (1)  as  to  the  stage  of  instruction 
attained  by  the  pupils  on  their  entry  upon  the  course  ;  (2)  the  number 
of  hours  per  week  devoted  to  geography  (two  in  school  and  one  at  home 
are  recommended  as  a  minimum) ;  (3)  as  to  the  method  employed  by  the 
teacher ;  and  (4)  as  to  exercises. 

*'  Before  admission  to  the  course  scholars  ought  to  possess  a  general 
elementary  knowledge  of  the  great  land  masses  of  the  World,  the  dis- 
position of  highlands  and  lowlands,  the  chief  river- valleys,  and  the  names 
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and  positioDS  of  great  oountries  and  of  a  few  of  the  chief  towns  in  each. 
In  addition,  a  more  detailed  knowledge  of  the  geography  of  the  British 
Isles  should  have  been  attained.  Throughout  the  preliminary  course 
great  emphasis  should  have  been  laid  on  the  interrelation  of  cause  and 
effect.  Scholars  should  possess,  also,  some  knowledge  of  elementary 
physiography,  including  the  Earth's  shape,  simple  map-makiug,  the 
compass;  day,  night,  and  the  seasons;  formation  of  mountains  and 
rivers;  the  oceans;  climate;  minerals;  plant  and  animal  life." 

If  the  Board  can  secure  this  they  will  have  done  a  great  service,  and 
made  it  impossible  to  continue  merely  the  old  fact  studying  which  did 
duty  for  geography.  We  fear  that  at  present  few  pupils  of  twelve 
will  be  able  to  stand  this  test.  The  main  fault  of  these  preliminary 
requirements  is  the  absence  of  any  reference  to  human  conditions 
other  than  political.  The  young  child  is  much  more  interested  in 
people,  their  plants  and  animals,  their  industries  and  modes  of  life, 
than  in  mountains  or  deltas  or  climate.  The  geographical  teachiug  in 
early  years  should  be  concerned  much  more  with  human  beings  and 
their  surroundings  than  with  a  logical  presentment  of  Eo-called  mathe- 
matical, physical,  and  biological  geography  on  the  lines  of  the  text- 
book of  physiography.  The  best  logical  order  is  not  necessarily  the  best 
pedagogical  order. 

The  methods  employed  by  the  teacher  are  to  be  such  as  "  produce 
a  vivid  impression  of  connected  facts  through  consideratioos,  such  as 
those  of  cause  and  effect  and  practical  bearings  of  the  facts  selected.*' 

An  atlas  is  essential,  but  a  text-book  is  not  demanded  where  a 
teacher  has  special  knowledge,  and  in  all  cases  teachers  are  to  bring  the 
information  up  to  date. 

The  school  is  recommended  to  possess  wall-maps,  globes,  diagrams, 
relief  models,  specimen  products,  photographs,  and  a  collection  of  county 
and  detailed  maps  for  references.  It  is  a  matter  for  congratulation  that 
the  Board  are  clear  on  these  matters,  for  teachers  find  it  hard  to  oon- 
vinoe  school  authorities  that  geography  can  no  more  be  taught  without 
an  adequate  equipment  than  can  chemistry  or  physics.  A  geographical 
department,  whether  in  a  school  or  a  university,  will  always  be  one 
demanding  as  much,  if  not  more,  money  than  any  other  department.  It 
would  have  been  well  had  the  Board  said  "strongly  reoommended," 
better  still  if  it  refused  to  recognize  the  geography  teaching  in  a  school 
which  was  not  so  equipped,  after  say  two  or  three  years  from  the 
publication  of  the  recommendation. 

The  following  recommendations  on  exercises,  if  interpreted  in  a 
liberal  spirit,  should  yield  good  results.  The  diflBculty  will  be  to  find 
teachers  sufficiently  well  trained  in  geography  to  carry  them  out  effi- 
ciently. "  (1)  Questions  and  answers  (graded  in  difficulty  from  year  to 
year)  designed  to  elicit,  through  causes  and  consequences,  subject- 
matter  for  entry  in  the  scholars'  note-books.     No  facts  should  be  stated 
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without  reasons ;  and  the  reasons  are  best  expressed  by  the  class  itself. 
(2)  Notes  and  diagranu. — Scholars'  notes  should  not  contain  merely 
reproductions  of  lessons,  but  also  worked-out  problems  together  with 
original  maps  and  plans.  (3)  Mapping. — Maps  and  diagrams  should  be 
regularly  set,  and  in  each  case  with  a  de&uite  object,  t.e.  to  illustrate 
a  lesson  from  a  particular  point  of  view — physical,  political,  commercial, 
etc.,  no  extraneous  names  or  signs  being  inserted.  Scholars  should 
be  required  to  justify  each  name,  etc.,  inserted.  (4)  Field- work, 
excursions,  factory  visits,  and  the  like  may  occasionally  be  used  with 
good  effect." 

That  the  Board  should  recommend  field-work  and  excursions  is  a 
great  matter,  for  many  teachers  who  have  not  tried  them  declare  that 
it  is  impossible  either  to  find  the  time  for  them  or  to  carry  them  out 
with  profit.  Competent  teachers  who  have  tried  them  tell  different 
stories.* 

The  Board  append  suggestions  for  a  syllabus  for  a  four  years'  course, 
which,  like  all  syllabuses,  can  be  very  easily  criticized.  They,  however, 
distinctly  state  that  it  is  ''given  merely  as  illustrating  one  of  the 
many  ways  of  dealing  with  the  subject-matter.*'  The  remarks  already 
made  apply  to  the  preliminary  knowledge  expected.  At  present 
probably  few  pupils  would  possess  it,  and  much  of  the  first  term,  if  not 
of  the  first  year,  might  have  to  be  devoted  to  giving  it  to  them.  With 
a  better-organized  scheme  of  instruction  than  that  commonly  followed,  it 
is  by  no  means  too  much  to  expect,  provided  that  the  human  element 
is  introduced  and  emphasized.  Eight,  however,  is  too  early  an  age  for 
systematic  geographical  lessons,  which  can  hardly  be  profitably  begun 
before  ten.  Before  ten,  local  geography  should  come  in  as  part  of  a 
nature-study  course,  and  the  information  about  foreign  lands  should 
be  purely  descriptive. 

The  four  years'  course  suggested  takes  up  the  geography  of  Europe 
in  the  first  year,  of  America  and  Africa  in  the  second,  of  Asia  and 
Australia  in  the  third,  and  regional  contrasts  in  the  fourth.  It  has  the 
merit  of  being  geographical,  but  it  hardly  brings  out  the  necessity  for 
increasing  the  quality  as  well  as  the  quantity  of  knowledge,  nor  is  the 
human  aspect  sufficiently  recognized.  From  the  point  of  view  of  order 
of  difficulty,  the  southern  continents  should  certainly  come  before  the 
northern  ones,  unless  it  be  North  America.  It  would  probably  be  a 
good  plan  to  begin  any  four  years'  course  with  a  revision  of  what  the 
pupils  have  previously  learned  about  the  World  in  general,  as  well  as 
about  the  British  Isles.  The  re-survey  of  the  British  Isles  and  the 
World  at  the  end  of  the  course  is  a  valuable  feature. 


♦  See  the  Scottish  Geographical  Magazine  for  1897,  the  Geofjraphical  Teacher y  pasntny 
and  numerous  ariiolea  by  Mias  Dodd  and  many  other  writers  in  educational  and  other 
reviews. 
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Notes  appended  to  the  sample  syllabus  recommend  that  pupils  should 
be  taught  the  interpretation  and  use  of  Ordnance  Survey  and  other 
maps.  It  would  have  been  well  to  insist  on  this  at  the  outset  of  the 
course.  The  cheapness  of  Ordnance  maps  for  teaching  purposes  under 
the  new  regulations  might  have  been  mentioned.  There  is  no  excuse 
for  every  boy  and  girl  in  a  secondary  school  not  possessing  at  least  the 
6-inch  or  the  1-inch  sheets  of  the  school  district. 

The  Board  also  suggest  that  **  special  lessons  may  be  introduced  in 
the  course,  e.g.  in  first  year,  the  climatic  phenomena  of  Europe  as 
leading  up  to  general  principles ;  in  second  year,  distribution  of  pro- 
ducts, illustrated  by  American  examples;  in  third  year,  effects  ot 
environment ;  in  fourth  year,  geography  applied  to  practical  questions 
of  the  day." 

The  recognition  of  the  principle  of  making  geographical  lessons 
geographical,  and  of  introducing  physical  and  other  principles,  if  not 
already  learned  elsewhere,  when  they  are  needed,  is  a  very  important 
step  in  advance,  though  Europe  is  hardly  the  continent  we  should 
recommend  for  climatic  investigations  leading  up  to  general  principles. 

The  Board  of  Education's  regulations  are  therefore  to  be  welcomed 
as  a  substantial  mark  of  progress.  They  can  be  criticized  in  details : 
the  human  element  is  left  out  in  earlier  stages,  the  order  of  presentation 
might  be  improved,  the  insistence  on  practical  work  in  class-room  and 
field  might  have  been  stronger ;  but  on  the  whole  they  show  a  distinct 
advance  on  any  previous  official  pronouncement. 

Joint  Certificate  J  Local  and  Leaving  Certificate  Syllabuses, 

Oxford  Local  and  the  Oxford  and  Cambridge  Joint  Board  syllabuses 
are  practically  identical.     Each  is  divided  into — A,   G-eneral   Prin- 
ciples of    Geography;    (a)    Mathematical    Geography,    (6)    Physical 
Geography,  (c)  Geography  of  Plants  and  Animals,  (d)  Geogmphy  of 
Man ;   B,    The   Geography  of  selected   regions.     For   Oxford  Junior 
Locals  the  British  Isles,  for  Seniors  the  British  Empire,  and  for  both 
another  prescribed  region ;   for  leaving  certificates  British  Isles  and 
Empire,  and  for  Higher  Certificate  North  America  in  addition.     A,  (a) 
and  Q))  are   the   ordinary  subjects   treated   in   text-books  of  physio- 
graphy, (c)  deals  with  vegetative  regions  and  their  animal  life — not 
floras  and  faunas,  and  (d)  contains  one  section  on  the  races  of  men,  and 
another  on  the  environmental  control  of  human  activities  and  organi- 
zations.    In  (c)  and  {d)  we  find  traces  of  the  geographical  spirit,  while 
(a)  and  {h)  remain  at  the  old  South  Kensington  physiography  stage, 
¥rith  land-forms  added. 

The  Cambridge  Local  regulations  recognize  geography  as  a 
preliminary  subject,  but  not  as  an  independent  subject  for  junior  or 
senior  certificates,  where  it  is  attached  to  history,  while  physiog- 
raphy is  a  subject  here  called  physical  geography.     The  Higher  Local 
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regulations  demand  a  knowledge  of  —  (a)  Physioal  Geography, 
(h)  PoliUoal  and  Eoonomio  Geography,  and  (c)  History  of  Geography ; 
but  one  is  anrprised  to  find  as  special  subjeot  for  1907  Africa  sonih 
of  the  equator.  Has  the  northern  part  of  the  Congo  basin  or  of  the 
Victoria  Nyanza  to  be  left  out  of  account? 

The  Oxford  Higher  Local  syllabus  is  much  the  most  satisfactory, 
and  is  at  once  less  rigid  and  more  geographical  in  its  specification  of 
the  contents  of  general  geography. 

Most  other  universities  issue  syllabuses  somewhat  similar  either 
to  those  of  Oxford  or  of  Cambridge,  where  they  recognize  the  subjeot 
at  all.  For  instance,  the  Joint  Matriculation  Board  of  the  UniversitieB 
of  Manchester,  Liverpool,  Leeds,  or  Sheffield  permits  geography  or 
Natural  History  to  be  selected  as  an  optional  subject.  Two  papers  are 
set,  one  on  Physical  Geography,  and  one  on  Political  and  Commercial 
Geography. 

The  University  of  London  is  an  exception,  and  the  matriculation 
syllabus  published  by  it  is  the  most  satisfactory  of  any,  though  the 
subject  receives  the  cumbrous  title  of  Physical  and  General  Geography 
instead  of  Geography. 

'*  The  following  regions  in  decreasing  detail :  (a)  England  and 
Wales,  (b)  Scotland  and  Ireland,  (c)  Europe,  the  Mediterranean,  the 
North  Atlantic,  North  America,  and  Greenland,  (d)  the  remaining 
Continents.  Recapitulation  from  the  point  of  view  of  the  British 
Empire. 

''  Attention  should  be  directed  to  the  following  aspects  of  the  several 
regions:  The  broad  contrasts  and  chief  features  of  the  land  relief; 
the  chief  features  of  the  coastal  outline  as  related  to  those  of  the 
relief;  the  disposition  of  the  water-partings  and  of  the  chief  river- 
basins;  the  winds  and  sea-currents,  distribution  of  rainfall,  the  climatic 
contrasts,  and  the  resulting  agricaltural  contrasts ;  the  districts  of 
exceptionally  dense  or  rare  population  considered  in  relation  to  their 
position,  natural  resources,  and  industrial  activities ;  the  arrangement 
of  the  political  divisions  upon  the  land-relief  and  with  reference  to 
the  drainage  system;  the  analysis  of  the  positions  of  the  great 
towns. 

"  Candidates  will  be  expected  to  understand  the  main  physical  causes 
of  the  phenomena  they  describe,  such  as  variations  of  atmospheric 
temperature  and  pressure,  their  seasonal  and  regional  distribution; 
the  causes  of  precipitation,  winds — their  cause  and  prevalence  in 
different  regions,  the  interpretation  of  weather  charts,  and  the  mean- 
ing of  the  network  and  other  conventional  symbols  employed  in  map& 
Time  need  not  be  spent  in  elaborate  map-drawing.  The  answers  in 
the  examination  should  be  illustrated,  where  necessary,  by  simple 
diagrams,  correct  in  general  proportion,  but  without  detail.  Candi- 
dates may  be  expected  to  identify  maps  without  names,  to  insert  upon 
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SQoh  maps  the  position  of  geographical  features,  and  to  work  problems 
as  to  local  time." 

In  connection  with  the  Junior  Schools  certificate,  the  University 
of  London  has  followed  the  plan  of  examining  on  the  syllabus  sub- 
mitted by  the  teacher.  This  has  drawbacks  as  long  as  teachers  are 
untrained  in  geography,  and  is  apt  to  result  in  the  syllabus  specifying 
the  pages  of  some  text-book  which  has  been  used.  Probably  a  general 
syllabus,  somewhat  on  the  lines  of  the  matriculation  one,  but  of  a  more 
elementary  nature,  with  a  knowledge  of  the  World  in  general  and  of 
the  British  Isles  in  particular,  plus  an  additional  area  or  aspect  of 
geography  selected  by  the  teacher,  for  which  he  submitted  a  syllabus 
to  the  university,  would  ensure  an  adequate  general  knowledge  while 
allowing  for  the  special  interests  of  the  teacher  or  the  district. 

Army  Examinations. 

The  regulations  for  the  army  qualifying  examination  couple  geo- 
graphy with  English  history  and  divide  the  subject  into — (1)  General  ; 
(2)  British  Empire,  rather  more  in  detail.  General  geography  consists 
of  the  main  physical  features  of  the  World,  the  elementary  principles 
of  map-construction,  and  elementary  political  geography.  This  is  too 
vague  a  syllabus  to  be  of  much  value. 

Commencing  in  November,  1905,  no  geography  at  all  is  required 
for  the  competitive  examinations  I 

Though  military  history  and  geography  is  a  subject  taught  at 
Sandhurst,  no  geography  is  required  from  university  candidates  for 
army  appointments !  nor  at  Woolwich  ! 

The  most  eloquent  comment  is  to  mention  such  a  state  of  affairs 
being  in  existence  in  1906. 

On  the  other  hand,  military  geography  of  a  comprehensive  nature 
is  an  obligatory  subject  for  the  entrance  examioation  to  the  Staff 
College,  though  economic  conditions  might  profitably  receive  more 
attention.  Military,  general,  and  strategical  geography  in  particular 
are  subjects  in  the  first  and  second  year  course  at  the  college,  though 
the  subject  is  not  mentioned  in  the  tabular  statement  of  examinations. 

The  Civil  Service  Examinations. 

During  the  past  year  the  Civil  Service  Commissioners  have  issued 
syllabuses  in  geography  for  several  examinations,  which  have  a  number 
of  interesting  and  valuable  features.  The  most  striking  is,  that  each 
begins  with  ''The  different  regions  of  the  Earth — forest,  grass,  and 
desert;  hot,  cold,  and  temperate — and  the  kinds  of  human  activity 
suited  to  each."  The  spirit  of  this  beginning  is  very  different  from 
that  exhibited  in  most  geographical  text-books  and  teaching.  If  the 
Civil  Service  Examiners  can  inspire  a  scientific  and  "  cultured  "  atti- 
tude in   their  candidates,  they  will  do  more  than  secure  profitable 
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oivil  servants;  they  will  greatly  improve  the 'quality  of  a  secondary 
ednoation,  which  at  present  is  given  too  much  on  the  Strassburg  goose- 
feeding  principle,  producing  a  diseased  though  highly  marketable  liver. 

The  first  paragraph  is  followed  by  one  which  may  be  looked  upon 
as  demanding  the  physical  explanation  of  these  phenomena,  although 
this  is  not  explicitly  stated.  Land-forms  and  maps  follow.  After  this, 
the  chief  physical  features  of  the  Earth,  position  of  chief  cities  and 
countries,  rivers  and  mountain  ranges  are  to  be  known,  probably  as 
a  preliminary  to  the  examination  of  natural  features  and  physical 
conditions  on  the  habits  and  occupations  of  man  and  the  growth  of 
towns.  Finally,  two  or  three  natural  regions  are  mentioned  for  more 
detailed  study.  Had  the  connection  between  the  successive  paragraphs 
of  the  syllabus  been  explicitly  stated,  it  would  have  been  a  great 
advantage,  though  no  doubt  the  intelligent  teacher  will  do  this  for 
himself.  On  the  whole,  the  Civil  Service  Commissioners  will  aid  the 
efforts  of  those  who  are  trying  to  make  geography  a  profitable  educational 
discipline. 

While  improving  the  quality  of  the  geography  demanded  of 
candidates  for  the  less  important  civil  service  appointments,  the  Civil 
Service  Commissioners  have  not  yet  even  recognized  it  as  an  optional, 
much  less  as  a  vital,  element  in  the  training  for  the  higher  appoint* 
ments  where  it  is  indispensable.  Our  university  classes  show  that 
this  need  is  being  felt,  especially  in  the  career  of  those  preparing  for 
colonial  appointments.  It  is  to  be  hoped  that  this  very  necessary 
recognition  on  the  part  of  the  Civil  Service  Commissioners  will  not 
be  long  delayed.  The  inclusion  of  geography  in  the  curriculum  of 
secondary  schools,  the  improvement  of  syllabuses,  and  the  effective 
teaching  of  geography  in  every  English  University,  except  Durham  and 
Sheffield,  are  sufficient  to  justify  the  Commissioners  in  taking  immediate 
action. 

Oeneral  Bemarhs. 

Syllabuses  may  be  divided  into  classes.  One  class  demands,  under 
the  title  of  Geography — (a)  a  knowledge  of  what  is  otherwise  known 
as  nature  study,  or  physiography,  the  principles  being  illustrated  by 
selected  geographical  facts;  and  (&)  an  analysis  of  the  topography  of 
selected  areas,  their  political  divisions  and  economic  conditions.  The 
class  at  the  other  extreme  insists  on  the  geography  of  the  World  in 
general  and  of  selected  areas  in  particular,  in  all  its  relations,  with 
the  introduction,  where  they  naturally  occur,  of  such  physiographical 
explanations  as  are  not  already  understood  by  the  pupiL  There  are 
many  intermediate  forms  between  this  systematic  physiography  with 
geographical  illustratious  and  this  systematic  geography  with  physio- 
graphic explanations. 

Obviously  a  good  teacher  can  profitably  utilize  either  class  oF  syllabus. 
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both  for  inatmoting  and  for  eduoating  his  pupils.  In  nearly  all 
modem  syllabuses  the  old  gazetteer  geography  is  more  or  lef  s  definitely 
eliminated,  and  cause  and  efifect  are  explicitly  laid  down  as  objects 
of  study.  There  is  little  evidence  of  stupid  conservatism  and  much 
of  real  effort  to  make  the  subject  an  educational  one.  The  dififerences 
in  syllabuses  are  inainly  due  to  the  different  conceptions  of  the  scope 
and  discipline  of  geography  held  by  their  framers.  The  most  encouraging 
feature  is  that  authorities  should  be  diseatisfied  with  the  older  sylla- 
buses, and  attempt  to  frame  something  better. 

The  two  classes  of  syllabus,  however,  differ  profoundly.  They 
involve  different  outlooks  on  the  world,  and  yield  a  different  discipline. 
The  physiographic  outlook  is  that  on  the  properties  of  matter,  of 
energy,  and  of  life.  It  is  not  the  geographical  outlook,  which  is  con- 
cerned with  the  distribution  of  matter  and  energy  and  life,  and  of  the 
associations  of  these,  phenomena  on  the  Earth's  surface.  Geography 
deals  with  the  World  as  a  whole,  and  with  the  natural  subdivisions  of 
the  World  recognized  as  unities.  The  mathematician  or  physicist  feels  no 
oompunotion  about  selecting  half  a  dozen  unnatural  political  divisions, 
bounded,  it  may  be,  by  lines  of  latitude  or  longitude  as  a  subject  of 
special  geographical  study.  The  biologist  would  have  some  qualms 
about  setting,  let  us  say,  the  upper  half  of  the  forearm,  the  left  side  of 
the  nose,  and  the  big  toe  as  special  subjects,  yet  when  he  approaches 
geography  he  is  willing  to  treat  the  World  in  a  similar  fashion.  The 
politician  naturally  studies  the  Gold  Coast  Colony,  British  New  Guioea, 
and  even  Hong  Kong  as  units,  but  even  he,  one  would  expect,  would 
hardly  prescribe  their  investigation  without  examining  contiguous  areas. 
Yet  this  is  what  so  many  framers  of  syllabuses  do.  With  the  best  will 
in  the  world,  they  have  grasped  only  the  fact  that  geography  treats  of 
the  Earth's  surface,  but  not  the  more  important  one  that  it  does  not  do 
so  as  the  mathematician,  as  the  physicist,  as  the  biologist,  or  as  the 
politician  treat  of  it.  They  make  geography  a  means  of  teaching  a 
little  mathematics,  or  physios,  or  biology,  or  politics.  When  a  school- 
master complains  that  his  already  over-full  time-table  cannot  be  choked 
¥rith  this,  useful  though  it  be,  we  feel  some  sympathy  for  him.  The 
claim  for  the  recognition  of  geography  is  not  merely  its  usefulness; 
it  is  because  of  its  value  as  a  discipline  not  to  be  obtained  from  other 
subjects  taught  in  school. 

Because  of  this,  those  who  have  received  a  geographical  training,  in 
addition  to  a  physical,  biological,  or  '*  humanistic  "  training,  and  have 
come  to  recognize  that  there  is  a  geographical  point  of  view  as  distinct 
as  that  given  by  any  one  of  these  disciplines,  object  to  the  first  class  of 
syllabuses  almost  as  much  as  the  schoolmaster  who  will  have  nothing 
of  geography  in  his  school.  A  syllabus  in  geography  should  be  so 
framed  as  to  develop  in  those  following  it  a  geographical  perception,  as 
well  as  information  about  the  salient  features  of  the  World.    When  such 
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syllahuseB  prevail  and  are  followed,  a  new  and  invalaable  instrnment 
will  be  given  to  the  schoolmaster. 

Frankly  the  qaestion  of  the  position  of  geography  in  schools  cannot 
be  adequately  disoossed  withoat  a  reconsideration  of  the  whole  ourri- 
onlam.  The  present  lopsided  courses  cannot  remain,  and  something 
more  is  wanted  to  secure  a  well-balanced  education  than  to  patch  the 
existing  over-specialized  and  rather  narrow  training  which  they  afford. 


THE  AREAS  OF  THE  OROGRAPHICAL  REGIONS  OF  ENGLAND 

AND  WALES.* 

By  NORA  E.  ICACMUNN. 

The  following  table  has  been  compiled  from  planimetric  measurements  made  at 
the  School  of  Geography,  Oxford,  on  the  orographical  map  of  England  and  Wales, 
recently  published  in  the  Oeographtcdl  Journal  (vol.  24).  The  limits  of  the  natural 
regions  adopted  in  making  the  measurements  are  shown  on  the  accompanying 
sketch-map.  As  a  rule,  the  plains  have  been  measured  to  the  250 -feet  contour- 
line,  and  the  hills  have  not  been  considered  to  begin  below  that  level.  Every 
measurement  has  been  made  at  least  twice,  and  the  mean  taken.  In  many  cases 
four,  six,  and  even  eight  measurements  have  been  used  in  determining  the  mean. 

The  total  area  of  the  planimetric  measurement  was  58,017*1  square  miles.  The 
official  figures  used  in  the  last  census  were  58,324*2  square  miles.  The  present 
tables  have  been  reduced  from  the  original  planimetric  measurements  by  applying 
the  correction  necessary  to  reduce  the  area  of  the  map  to  that  of  the  official  figures. 

The  average  height  of  England  and  Wales,  calculated  from  these  measurements, 
is  385  feet. 

Abba  of  Orographical  Reoions  of  England  and  Wales. 


Region. 

Under 
250  feet. 

Square 

260-5C0 
feet. 

500-1000 
feet. 

1000- 
3000  feet. 

2000-3000 

feet. 

Over 

3000 

feet. 

Total«. 

Square 

Square 

Square 

Square 

Square 

Square 

miles. 

milea. 

miles. 

milee. 

milee. 

miles. 

miles. 

Cheviot  Hills  (south  of  the 

English  border) 

461-2 

6370 

307-7 

7-.T 

1413-2 

Pennine  Chain      

' 

16091 

2888-5 

1620-0 

113-4 

— 

6231-0 

liake  District  Mountains  t 

.^ 

453-2 

542-0 

311-2 

65-8 

1372-2 

West    Coast    (border    to 

Ribblo)  ...        ...        ... 

974-3 

— 

■"" 

974-8 

Cheshire  Plain     

1450-4 

220 

^ 

1472-4 

East  Coast  (border  to  Tees) 

659-7 

659-7 

Tees  Valley          

2891 

— 

— 

— 

289*1 

Vale  of  York        

1242-8 

— 

— 

1242-8 

Vale  of  Pickering 

2680 

— 

2680 

Uoldemess           

519-3  1 

— 

— 

— 

— 

519-3 

Don  Valley           

397-7 

— 

— 

397-7 

Korth  York  Moors  (with 

1 

Cleveland  Hills) 



323-9 

325  9 

82-7 

732-5 

Yorkshire  Wolds 

— 

2050 

512 

* 

— 

— 

256-2 

Trent  Valley  (with  Lincoln 

oLarsn^   ...        •••        ... 

2835-0 

29-3 

^~ 

— - 

2864-3 

*  Research  Department,  December  13,  1905.    Map,  p.  289. 

t  There  is  a  small  area  over  3000  feet  in  Cumberland  (Scafell,  HelvollTn,  and 
Skiddaw)  occupying  0178  square  mile,  but  which  is  not  shown  on  the  map. 
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Undei    I  3se-u»  I  »i»-iooo 


Lincoln  WoldB      

Fenland     

East     Anglia    (Fens    to 

ThamcB  Hivide) 
Plain  east  of  Fens  (l-*nn  It 

WelUnd)  I 

East  Angllim  Ridge  ...  | 
'irinrtsic     liiiU    (botweeo  ■ 

PenninuajidNortliMDp-  I 

t>ju  UplandHI     

Nortbamptaa  Uplnndi   ... 

EdgeHm I 

Cotti-Bwold  UilU i 

.InraMic  llilli  (betwoen  j 
t'olloBnolriattuJCLiltorni)' 

CliillornHilla      I 

Upper  Thamei  Valler  ...I 
Lower  Thames  Valley  ... 
WMte  Hone  Hilli  ...  \ 

MendipllilU       i 

SftliBburj  Plain    \ 

Wcstotii  Downa 

Hiiiiipi.liiri:  Dr.'wnB  ...  ] 


1501-4  I 
42664  ! 
12753 


Uin. 


Hcntl 


North  DowDB        

Bagatone  and  Forcit  Ridgei, 

TaUofKoDt        I 

Bornniiy  Mareli     

JJ,E.  K.nl  (Forelnud  of 
N'ortli  Downs) 

Vftleiff  SuBSEi     

SoDth  Dowiu        

Plain  of  Selaey  (Beaoh; 
Head  to  Itchen-Test 
diTide) 

Bouth  C<eat  (Itchen-Chai) 

IsleoFWiglit        

Poibeok  Downs 

Bloelidown  Hills 

QuanlookHilla     

ExmuoT      

Dartmoor 

SodiuinMoor       

Cornwall  (sooth  of  Fowej 
and  Cumel)       

i'owcj-to  Plain  of  Somerset 

riitiii  of  Somerset 

Avon  (BiiBtol)  Valley     ... 

Seyeni  "Viitl<^y  (w'th  Wyo 
ud  Utk)  

Sonth  Shropshire  Hills  ... 

North  ShrojBhifB  Hills  ... 

MalvLTu  Hills      

HereforJ  Hills     

MnnmnuthJIilU 

Black  M.>iii.liiiii 

Brecon  Beanjn  (and  out- 
lier* north  and  south ) 

Radnor  Forcet      

Clnn  Forest  

Mynydd  Baoh  Bange      ... 


68-9 

109-9  — 

53-8  I  — 

207  1  — 

ISS'l  — 


I    z 


—      I     310-6 


I  1818-9 

1  16UA 

i     365-9 

873-9 

!     245-4 

i     797-8 

512-4 

iei5C 

812-9 

I     28.'->-5 

I     534-6 

I     4541 

395-6 

84-a 

{      8074 

I     4687 

708-6 

87-8 


483'2 
I  974-5 
I  14G'S 
I       C9-6 

351-3 
I  51-2 
I  6873 
I  1156-2 
I     461-8 

I     721-1 


265-7  •     4782      481-4 
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Region. 

Under 

250-500 

500-1000 

1O0O-     1 

2000-3000 

Over 
3000 
feet. 

250  feet. 

feet. 

feet. 

2000  feet.! 

feet. 

Square 

Square 

Square 

Square  > 

Square 

Square 

miles. 

miles. 

miles. 

miles.    1 

miles. 

miles. 

Berwyn  Ranp^e     

— 

1500 

347-5 

388-6  ' 

22-0 

SnowdoQ  Range 

— 

102-5 

82-3 

79-7  1 

220 

36 

Moantains  between  Snow- 

don  and  Berwyn  Ranges 

— 

2160 

4042 

336-3  ' 

91 

Lloyn  Penin         

182-8 

16-2 

20 

—     j 

— 

— 

North  Wales  coastal  plain 

182-9 

! 

— 

— 

Plain  of  Cardigan 

124-5 

.3-6 

— 

— 

__ 

South  Wales  coastal  plain 

1 

(border  to    St.   David's 

Xlt^civl  J             •••                        ■••                        ••• 

805-9 

j      263-6 

40-2 

— 

— 

___ 

Anglesey  and  Holy  Island 

159  0 

42-2 



— 

— 

Totals 

'26,481-6 

16,364-5 

10,476-3 

4,698-3 

300-0 

3-6 

Percentages 

45-4 

28-0 

1 

18 

8 

0-5 

ToUls. 


Square 
miles. 

9081 

2901 

965-6 
2010 
182-9 
128-1 


1  1,109-7 
1      201-2 

,58,324-3 


REVIEWS. 

EUROPE. 

Sicily. 

'  Die  Insel  Sicillen.*    By  Q.  Wermert.    Berlin :  Reimer  (Vohsen).    1905. 

These  exhaustive  statistical  treatises  on  portions  of  foreign  territory  are  a  speciality 
of  German  scientific  literature.  They  stand  midway  between  a  Foreign  Office 
special  report  and  the  typical  British  work  of  travel.  We  have  indeed  nothing 
that  quite  corresponds  to  them ;  for  even  such  books  as  Lord  Curzon*8  '  Persia '  or 
Sir  Harry  Johnston's  'Uganda'  admit  a  leaven  of  narrative.  The  fact  is  that 
we  have  not  got  the  German  public  with  its  amazing  appetite  for,  and  power  of 
digesting,  solid  matter.  If  such  a  book  as  Dr.  Wermert's  ^Sicilien*  could  be 
produced  in  this  country,  it  would  be  merely  as  a  necessary  book  of  reference^ 
elaborately  broken  up  into  sections  and  subsections,  full  of  tables  and  lists,  and 
supplied  with  minute  registers  of  contents,  subject  lieadings  to  chapters,  and  copioul 
classified  indices.  No  one  would  dream  of  reading  it  consecutively,  but  all  who  had 
to  do  with  Sicily  would  use  it  as  a  lexicon.  The  German  book,  however,  comes 
out,  written  in  long  continuous  chapters,  like  any  other  form  of  narrative,  without 
paragraph  marks,  subsectional  titles,  page  subject-headings,  or  any  other  help  by  the 
way  to  the  searcher.  The  table  of  contents  is  a  mere  list  of  main  chapter  titles, 
and  the  two  indices  of  names  and  subjects,  appended  to  a  closely  written  volume  of 
about  250,000  words,  contain  scarcely  1000  headings,  of  which  very  few  have  more 
than  one  reference.  The  only  possible  inference  is  that  there  is  a  public  in  Germany 
which  is  expected  to  read  a  book  of  this  kind  from  cover  to  cover,  and  needs  no  such 
help  in  its  grim  task  as  is  demanded  by  the  less  seriously  minded  Briton. 

On  the  other  hand,  this  book  is  not  quite  sufficient  for  the  small  body  of 
Sicilian  specialists ;  for  it  gives  hardly  any  references,  except  to  general  works.  Its 
manner  of  treatment  is  very  like  that  of  an  encyclopssdia,  intended  to  give  as 
much  information  as  any  ordinary  inquirer  could  possibly  desire,  but  not  to 
satisfy  tho  extraordinary  student.  Dr.  Wermert  has  verified  his  facts  by  patient 
study  on  the  spot,  and  they  may  be  accepted  without  reserve ;  but  they  are  not  all 
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the  facts.  For  instaDce,  his  long  chapter  on  Historical  Development  is  a  mere 
sketch,  very  defective  in  regard  to  the  period  before  written  records.  In  a  volnme 
which  professes  to  treat  of  the  island  in  its  economic,  agricultura],  and  social 
relations  only,  this  chapter  might  just  as  well  have  been  omitted  altogether. 

If  other  volumes  are  to  follow  dealing  with  the  other  Italian  provinces,  the 
whole  will  make  a  valuable  dictionary  of  Italian  Social  Order,  somewhat  in  the 
style  of,  but  much  more  reliable  than,  Cuinet's  '  Turquie  d*Asie.'  But,  whatever  is 
expected  of  the  German  public,  that  of  the  rest  of  Europe  will  certainly  consult 
these  volumes  only  as  works  of  reference ;  and  we  hope  they  will  be  better  designed 
and  arranged  to  that  end  than  the  present  volume.  The  latter,  however,  whether 
or  no,  will  be  quite  indispensable  to  the  student  of  the  actual  state  of  Sicily. 

ASIA. 

Some  Indian  Borderlands. 

*  Bcport  of  ArohsBological  Survey  Work  in  the  North-Weat  Frontier  Province  and 
Baluchistan.*  By  M.  A.  Steiu,  ph.d.  Peshawar :  Qovemment  Press.  1905.  Plam 
and  lllustratioru. 

Our  old  geographical  friend,  Dr.  Stein,  has  been  doing  useful  work  again  as 
archaeologist  in  India  by  systematic  examination  of  ancient  sites  and  traditional 
remains  on  the  North- West  Frontier.  From  Nushki  and  Eharan,  through  Loralai 
and  Thai  Cotiali,  to  the  Bannu  and  Kohat  districts  he  has  apparently  left  nothing  un- 
visited  which  might  by  any  chance  contribnte  to  the  interest  of  Indian  archaeology. 
So  far,  whilst  there  is  much  in  his  report  which  is  calculated  to  throw  new  light 
on  the  historical  aspects  of  many  localities  which  have  never  been  systematically 
examined  before,  and  one  or  two  old  frontier  traditions  have  been  displaced,  there 
is  nothing  much  which  would  attract  great  attention  from  the  general  public  out- 
side India.  Dr.  Stein  supports  General  Cunningham's  identification  of  Heuen 
Tsangs  Fa-la-na  (Sanskrit  Varna,  or  Bama)  with  the  Bannu  district,  and  has  some- 
thing  new  to  say  about  the  ruins  of  Kafir  Kot  near  the  junction  of  the  Kurram  river 
with  the  Indus ;  but  it  is  further  north,  on  the  banks  of  the  Indus,  ere  yet  that 
river  has  debouched  into  the  fiat  Punjab  plains,  that  the  interest  of  this  particular 
report  is  centred,  for  it  deals  with  the  thrilling  story  of  Aornos,  and  the  identifica- 
tion of  that  historic  rock  with  Mahaban. 

This  theory  was  first  advanced  by  the  late  Colonel  Abbot,  and  the  identification 
was  based  on  the  general  appearance  of  Mahaban  and  its  surroundings,  from  a 
distance,  together  with  a  curious  resemblance  between  local  names  and  the  old 
Greek  traditions.  One  theory  after  another  had  previously  been  abandoned,  until 
it  seemed  as  if  that  of  Mahaban  was  the  only  possible  solution  of  the  much-vexed 
question  (in  spite  of  certain  radical  discrepancies  between  Mahaban  topography 
and  Arian's  description  of  the  Aomos  rock,  which  might  have  been  detected  even 
at  a  distance),  and  local  antiquarians  finally  pinned  their  faith  to  it,/au^  de  mieux. 
And  now  Dr.  Stein  has  ruthlessly  destroyed  our  tentative  convictionp,  and  set  the 
argument  rolling  again.  Hitherto  no  European  has  been  able  to  reach  Mahaban 
and  return  to  tell  the  tale — the  Gadun  tribe  has  taken  care  of  that — and  it  was 
not  without  some  risk  that  the  venture  was  finally  made  by  Dr.  Stein,  under  the 
auspices  of  the  local  political  officers.  Colonel  Deane  and  Mr.  Pipon.  The  result  of 
the  local  examination  of  existing  ruins  and  the  survey  of  the  cite  is  conclusive. 
The  maps  and  diagrams  in  the  report  are  alone  sufficient  to  prove  that  there  can  be 
nothing  in  common  between  Mahaban  and  the  rock  described  by  Arrian.  "  Of  the 
plateau  on  the  top  of  Mahaban,  which  the  assumed  identity  of  the  mountain  with 
Alexander's  Aronos  made  me  (like  others)  look  out  for,  in  accordance  with  the  plain 
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indicationB  of  the  classical  historians,  there  was  no  trace  to  be  seen  anywhere." 
The  highest  point  of  the  Mahaban  ridge  is  occupied  by  a  pentagonal  fort,  called 
Shah  Eot,  in  which  Dr.  Stein  and  his  Gktdnn  escort  spent  a  wet  and  miserable 
night  From  this  summit  next  morning  he  obtained  a  magnificent  view  of  the 
surrounding  hills,  but  nowhere  could  he  detect  any  resemblance  to  the  traditional 
topography  of  Aomos.  It  is,  indeed,  impossible,  after  studying  Dr.  Stein's  dia- 
grams and  the  account  of  his  remarkable  expedition,  to  accept  Mahaban  any 
further  as  the  representative  of  Aomos;  and  it  is  dbappointing  that,  with  the  dis- 
appearance of  the  Mahaban  theory,  no  other  suggestion  is  forthcoming  which  might 
lead  to  identification.  There  is,  indeed,  a  very  pldn  doubt  expressed  as  to  the 
*' truly  historical  character  of  this,  and  perhaps  other,  episodes  of  Alexander's 
campaign.^'  Such  a  suggestion  is  difficult  at  first  to  accept  in  face  of  the  remark- 
able way  in  which  the  general  truth  of  Arrian's  history  has  been  confirmed  by 
surreyors  who  have  identified  his  route  and  the  localities  mentioned  in  detail,  from 
Northern  India  to  Karachi,  and  thence  through  Makran  to  Persia.  What  are  the 
other  episodes  to  which  Dr.  Stein  refers?  Possibly  the  story  of  Nysa  and  the 
Nyseans  may  still  be  held  as  unconfirmed.  In  that  case,  we  may  hope  that  the 
determined  energy  and  courage  which  has  led  Dr.  Stein  to  the  summit  of  Mahaban 
may  eventually  guide  his  footsteps  to  the  slopes  of  the  Koh-i-Mor. 

After  disposing  of  Mahaban,  however,  Dr.  Stein  rendered  valuable  service  to 
archaeology  by  identifying  the  site  of  ''  Buddha's  body  offering "  (the  holy  spot 
where  he  offered  his  body  to  feed  a  starving  tigress),  which  has  ever  been  one  of 
the  most  sacred  of  Buddhist  bournes  of  pilgrimage.  Applying  locally  the  same 
critical  process  of  topographical  analysis,  and  his  own  exceptional  store  of  legen- 
dary knowledge  and  oriental  scholarship,  to  his  observations.  Dr.  Stein  has  no 
hesitation  in  assigning  the  site  of  that  ancient  gathering-place  of  the  faithful  to 
the  hill  of  Banj,  also  within  the  territory  of  the  Qaduns,  south  of  Mahaban.  Here 
he  found  suggestive  ruins  which  coincided  closely  with  the  detailed  description 
of  the  sacred  *'  temple  of  the  collected  bones "  and  its  surroundings,  as  given  by 
the  Chinese  travellers  Song  Yun  and  Heuen  Tsang.  Even  the  red-stained  earth 
and  the  aggressive  thorny  vegetation  were  there.  Nothing  indeed  appears  to  be 
wanting  in  order  to  marshal  the  evidence  in  support  of  the  theory  to  a  positive 
conclusion.  It  is  at  least  satisfactory  to  claim  this  constructive  theory  as  some- 
thing of  a  set-off  against  the  lamentably  destructive  evidence  which  has  again 
launched  Aornos  into  the  regions  of  speculation.  The  value  of  these  most  recent 
additions  to  our  antiquarian  knowledge  of  Northern  India  will  be  recognized  by  all 
travellers  in  those  regions,  and  by  all  scholars  all  over  the  world ;  and  it  is  much 
to  be  hoped  that  the  ''  Account  of  the  Ancient  Geography  of  Northern  India  "  with 
which  Dr.  Stein  has  been  entrusted  for  the  '  Encyclopaadia  of  Indo-AryanResearch/ 
will  have  a  far  wider  circulation  than  is  usually  accorded  to  reports  written  for  the 
Indian  Government  similar  in  character  to  the  one  under  review. 

But  why  should  Dr.  Stein  limit  himself  to  Northern  India  ?  There  is  already 
a  considerable  store  of  information  to  be  culled  from  past  political  and  survey 
reports  relating  to  the  mediaeval  geography  of  Eastern  Persia,  Makran,  and  Southern 
Baluchistan,  extending  to  North-Western  Afghanistan  and  the  Oxus,  including 
much  that  is  of  the  deepest  interest  in  connection  with  the  Arab  occupation  of  the 
Indus  valley.  All  this  still  awaits  the  scholar  and  antiquarian  to  collate  and  • 
co-ordinate,  piecing  together  the  scattered  patchwork  into  a  connected  whole  in 
illustration  of  one  of  the  most  fascinating  periods  of  the  commercial  history  of 
the  East.  Even  Las  Bela  has  its  interest  for  the  Buddhist  scholar.  One  point 
only  may  be  noted  here  for  the  benefit  of  any  future  compiler  of  such  a  work. 
Dr.  Stein  appears  to  me  to  attach  too  much    importance  to  the  measure  of  a 
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distanoe  indicated  by  a  *' day's  march  '*  in  the  records  of  Chinese  and  Arab  geo- 
graphers. A  day's  march  was  just  as  much  or  as  little  to  them  as  would  asually 
take  the  traveller  from  one  resting-place  to  the  next  It  extends  (when  the  march 
was  a  day's  march  for  a  riding-camel)  to  80  miles,  or  where  one  desirable  resting- 
place  is  fairly  close  to  the  next,  it  may  diminish  to  10  miles. 

We  wish  Dr.  Stein  all  success  in  his  next  venture,  which  will  carry  him  far 
beyond  India. 

T.  H.   HOLDICH. 

Celebes. 

<  Roiscn  in  Celebes  auegefuhrt  in  den  Jaliren  1893-1896  and  1902-1903/    Yon  Paul 
und  Fritz  Sarasm.    2  vols.    Wiesbadon  :  1905.    Price  2^8. 

Headers  of  the  Journal  need  no  introduction  to  this  indefatigable  and  in- 
separable pair  of  explorers,  whose  wanderings  it  has  followed  step  by  step  for 
nearly  two^  decades,  especially  as  concerned  with  Celebes,  most  attractive  because 
least  known  of  all  the  lands  explored  by  them.  From  the  dates  given  in  the  Utle 
of  this  work,  it  will  be  seen  that  an  interval  of  six  years  lay  between  their  two 
successive  visits  to  the  great  Malayan  island,  from  the  map  of  which  they  have 
removed  so  many  blank  spaces.  Here,  as  elsewhere,  their  programme  was 
ambitious  (I  do  not  use  the  term  in  an  invidious  sense),  embracing  the  various 
departments  of  geology,  botany,  zoology,  and  ethnology,  all  of  which  afforded 
ample  scope  for  the  display  of  their  great  experience  and  greater  zeal  for  the 
advancement  of  the  natural  sciences.  As  their  rich  collections,  and  numerous 
excursions  in  every  part  of  the  fantastically-shaped  island,  have  already  been 
described  (see  especially  vols.  20,  p.  229 ;  21,  p.  454 ;  and  22,  p.  458  of  the 
Journal),  it  may  here  suffice  to  give  the  broad  conclusions  that  Drs.  Sarasin  have 
arrived  at  regarding  the  fascinating  problems  connected  with  the  geological 
evolution  of  Celebes,  and  the  history  of  its  very  peculiar  flora  and  fauna. 

Despite  the  views  held  by  Wallace  and  some  other  distinguished  observers, 
Celebes  is  to  be  regarded  as  of  relatively  recent  origin.  As  shown  by  the  extensive 
limestone  strata,  it  was  covered  in  early  Tertiary  times  by  a  shallow  coral  sea, 
above  which  the  mountain  ranges  did  not  begin  to  rise  till  about  the  Miocene  age. 
The  sands  and  marls  of  this  age,  the  "  Celebes  Molasse,"  as  they  are  here  named, 
are  largely  developed,  and  their  contents,  partly  brackish  water  deposits,  partly 
coal,  point  to  the  existence  of  dry  land  which  may  at  that  time  have  already  been 
occupied  by  Asiatic  species.  In  all  the  animal  groups  there  are  members  of  early 
types  which  must  belong  to  this  first  invasion,  and  are  now  represented,  for 
instance,  by  the  babirusa  and  by  the  molluscs  of  Lake  Posso.  The  continuous 
upheaval  of  Celebes  and  surrounding  islands  during  Miocene  and  Pliocene  times 
brought  about  extensive  land  connections,  as  must  be  inferred  from  the  character 
of  the  present  insular  fauna.  Thus  North  Celebes  was  joined  through  Sangi  with 
the  Philippines  (Mindanao),  South  Celebes  with  East  Java,  Flores,  and  the  other 
lesser  Sunda  islands,  and  East  Celebes  through  the  Moluccas  with  New  Guinea  and 
Australia.  Along  all  these  routes  migratory  movements  took  place  both  to  and 
from  Celebes.  Thus  Javanese  species  passed  through  Celebes  and  the  Moluccas 
eastwards,  Philippine  animals  through  Celebes  southwards  to  Flores,  and  Australian 
and  New  Guinea  forms  to  Celebes  and  thence  northwards  to  the  Philippines,  while 
many  wanderers  stopped  in  Celebes  without  travelling  further.  In  course  of  time 
several  of  the  last-mentioned  developed  new  species,  and  even  new  genera,  whose 
origin  can  be  inferred  only  from  the  spread  of  the  nearest  related  forms.  Others, 
again,  have  remained  unmodified  as  living  witnesses  to  former  land  connections. 
Of  special  importance  for  the  reconstruction  of  these  vanished  land  routes  are 
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those  species  which  Celebes  exclusively  possesses  in  common  with  one  or  other  of 
the  aboye-describad  regions,  without  ranging  farther  over  the  archipelago.  Such 
species  can  have  reached  Celebes  only  by  a  direct  route  joining  it  with  some 
particular  land,  since  no  other  way  was  available  for  their  spread.  Celebes 
possesses  representatives  of  such  exclusive  species,  which  are  elsewhere  found 
either  in  Java  alone  or  in  the  Lesser  Sunda  group,  or  in  the  Philippines,  or  in  the 
Moluccas  alone.  Totally  different  are  the  relations  with  Borneo.  Although  the 
two  islands  have  many  animal  forms  in  common,  these  are  also  found  either  in 
Java  or  the  Philippines,  whence  they  may  have  reached  Celebes.  There  are  no 
species  which  are  exclusively  peculiar  to  Borneo  and  Celebes,  and  from  which  a 
direct  land-route  between  the  two  islands  might  be  necessarily  inferred.  No 
mammals,  birds,  reptiles,  crabs,  snails,  chinches,  or  ants  are  limited  to  both 
islands ;  hence  the  Asiatic-Sundanese  forms  found  in  Celebes  did  not  come  directly 
from  Borneo,  but  from  Java  to  South  Celebes,  or  else  from  Borneo  round  by  the 
Philippines  to  North  Celebes.  Thus  the  narrow  Macassar  strait  flowing  between 
Borneo  and  Celebes  is  seen  to  be  of  great  importance  as  a  biological  divide,  and 
this  so  far  corresponds  with  the  Wallace  parting-line  which  is  also  drawn  through 
the  same  strait.  But  in  other  respects  the  views  of  these  eminent  naturalists  are 
widely  divergent,  since  Wallace  regards  Celebes  as  a  land  of  "remote  antiquity," 
while  the  Sarasins  treat  it  as  of  "  relatively  recent "  origin. 

Ethnologists  will  be  glad  to  find  here  a  very  full  account  of  the  primitive 
Toila  cave-dwellers  of  south-west  Celebes,  about  whom  so  many  vague  reports 
have  for  some  time  been  in  circulation.  They  were  twice  visited  by  our  travellers, 
who  regard  them  as  the  true  aborigines  quite  distinct  from  the  present  Malayan 
populations,  and  perhaps  forming  a  connecting  link  between  the  Veddas  of  Ceylon 
and  the  Australians.  They  may  have  reached  Celebes  before  the  subsidence  of 
the  former  land-connections,  at  a  time  when  early  man  was  migrating  all  over  the 
Australasian  lands. 

These  well-printed  volumes  are  richly  equipped  with  a  copious  index,  1 
general  and  10  sectional  maps,  12  coloured  plates,  and  240  inset  illustrations. 

A.  H.  Ejsake. 

AFRICA. 

Northern  Somaliland, 

'  With  the  AbyasinianB  in  Somaliland.'    By  Major  J.  Willes  Jennings,  d.s.o.,  r.a.ilc. 
and  Cbristophur  Addison,  m.d.,  f.r.o.s.    London :  Hodder  &  Stoughton.    1905. 

This  interesting  book  describes  a  journey  from  Gumburra  made  with  the 
Abyssinian  Expedition  into  Somaliland  ("  a  land  of  thorn  trees,  of  desert,  and  of 
prairie")  under  Colonel  Kochfort.  This  force  acted  under  orders  from  General 
Egerton,  and  its  object  was  to  check  the  Mullah  in  his  wanderings,  and  by  its 
occupation  of  Wardair  and  Gorabai  to  close  against  him  an  important  line  of 
retreat.  The  book  contains  graphic  descriptions  of  the  operations  in  the  field,  the 
difficulties  of  preparing  such  an  expedition,  incidents  of  the  march,  and  the  annoy- 
ing and  unavoidable  delays  experienced  through  scarcity  of  water.  The  author 
and  Lieut.  Ogilvy  headed  an  expedition  to  locate  the  scene  of  Colonel  Plunkett's 
disaster  at  Gumburra.  "  No  memorial  marks  the  spot  in  honour  of  the  brave 
soldiers  who  fell  there,  yet  they,  like  many  more  who  die  for  Britain,  have  a  tomb 
in  the  hearts  of  their  comrades,  and  a  memory  in  the  memory  of  their  deeds  that 
is  more  enduring  than  stone." 

The  duties  of  a  medical  officer  do  not  appear  to  have  been  very  severe  during 
the  expedition,  and  Major  Jennings  spent  a  good  deal  of  his  time  satisfying  his 
sporting  instincts.    That  all  the  officers  were  keen  sportsmen  is  evident  by  the 
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many  references  throughout  the  book  to  the  game  and  birds  of  the  country.  The 
author  describes  at  length  the  conditions  of  military  service  in  Abyssinia,  the 
soldiers'  dress  and  equipment,  the  troops  and  their  mode  of  fighting,  and  the  folk- 
lore, industries,  religion,  characteristics,  and  customs  of  the  Abyssinians.  The 
Somalia  do  not  come  in  for  much  praise,  and  are  described  by  the  author  as  **  a 
few  good,  the  majority  poor  to  medium,  many  absolute  wasters,  and  as  liars  un- 
surpassed.** They  have  an  intense  hatred  of  the  Abyssinians,  who  in  turn  deepise 
them,  and  consequently  there  were  continual  squabbles  between  the  two  races, 
both  in  camps  and  on  the  march.  At  the  approach  of  the  rainy  season,  the  ex- 
pedition was  ordered  back  to  Berbera,  and  no  time  was  lost  in  starting,  the  return 
journey  being  enlivened  by  big-game  shooting. 

The  book  is  well  and  attractively  written,  the  information  it  contains  good, 
and  the  matter  is  beautifully  illustrated  by  nearly  seventy  fine  photo^blocks  of 
more  than  average  interest. 

AMERICA. 

The  La  Plata  Region  in  the  Eighteenth  Centubt. 

'  GeograffaFisica  y  Esf^rioa  de  las  Provinoias  del  Paraguay  y  Misiones  Guaram'es  oom- 
pnesta  per  don  Felix  de  Azara,  Gapitdn  de  Navfo  de  la  Real  Armada,  en  la  Asun- 
ci6n  del  Paraguay,  1790.'  Boyal  8vo,  pp.  oxxxii.  and  478.  With  Maps.  Monte- 
video :  Mnseo  Naoional.    1905. 

The  Mu&eo  Nadonal  de  Montevideo  has  recently  published  an  interesting  and 
valuable  manuscript  existing  in  the  Biblioteca  Nacional  of  Uruguay.  It  is  ably 
edited  and  annotated  by  Sefior  Bodolfo  R.  Schuller,  who  has  CDriched  the  volume 
with  voluminous  historical,  biographical,  and  bibliographical  data,  and  a  compre- 
hensive ethnological  essay  on  the  primitive  races  of  Uruguay  and  the  adjoining 
territory. 

It  will  be  remembered  that  Azara  was  sent  to  South  America  in  1781  as  a 
Spanish  commissioner,  to  determine  the  limits  of  the  Spanish  and  Portuguese  con- 
quests under  the  much-vexed  and  extremely  vague  Treaty  of  San  Ildefonso.  He 
was  an  engineer  officer  of  considerable  scientific  ability.  Disgusted  with  the 
interminable  delays  and  tergiversatioos  of  both  nations,  he  conceived  the  bold  idea 
to  map,  at  his  own  expense,  extensive  areas  of  the  territories  indicated  in  the  title 
to  his  work  above  named.  He  employed  thirteen  years  in  his  self-imposed  task, 
and,  ably  seconded  by  his  subordinate  officers,  explored  a  vast  extent  of  country 
traversed  by  immense  rivers  and  covered  by  forests  and  lake  districts,  and  peopled 
by  Indian  tribes.  Much  of  the  result  of  his  labours  was  given  to  the  world  in  the 
first  years  of  the  past  century,  and  no  one,  in  studying  the  political  and  natural 
history,  ethnology,  and  geography  of  the  Plata  valley,  can  afford  to  n^lect  the 
writings  of  Azara. 

The  work  now  before  us  describes  eleven  principal  voyages  of  exploration,  which 
include  the  southern  half  of  Paraguay,  the  whole  of  Gorrientes  and  Misiones,  north- 
west Uruguay,  the  middle  sections  of  the  Parana  and  Uruguay  rivers,  the  lower 
Paraguay,  and  an  attempt  to  ascend  the  Bio  Pilcomayo.  All  of  these  voyages 
deal  largely  with  the  missions  from  which  the  Jesuit  fathers  were  driven  some 
years  previously  by  order  of  the  king  of  Spain.  The  latitude  and  longitude  of 
numerous  points  were  obtained,  and  served  for  the  mapping  of  the  districts  vnth 
considerable  accuracy. 

The  first  part  of  Azara's  work  treats  almost  entirely  of  geography,  and  the  data 
upon  which  he  bases  his  maps.  The  second  part  is  a  ''  General  Description  '*  of  the 
areas  explored.    Despite  the  high  repute  in  which  Azara's  works  are  held,  they 
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giye  frequent  eyidence  of  lack  of  sound  judgment  and  accuracy  of  obserration. 
For  instance,  he  says,  ''We  may  take  as  dreams  what  they  tell  us  in  Europe  about 
the  fertility  of  these  countries.  I  have  gone  oyer  the  prairies  of  Buenos  Ayres  and 
Monteyideo,  I  haye  reflected,  informed  myself,  and  fully  concluded  that  if  these 
countries  could  be  suddenly  populated  the  same  as  those  of  Europe,  all  the  people 
would  die  of  ;hunger  by  the  end  of  ten  years,  for  the  lands  would  not  produce  even 
one  for  one**  Either  Azara  was  an  unintelligent  observer,  or  he  was  influenced  by 
the  desire  of  Spain  to  retard  the  progress  of  the  Plata  valley  in  the  interest  ot 
Ferd,  Panamd,  and  Cartagena. 

He  closes  his  work  with  interesting  and  extensive,  although  frequently  doubtful, 
ethnological  data  regarding  the  Charrud,  Mbayd,  Payagud,  and  other  tribes,  which 
in  early  colonial  times  were  the  most  warlike,  brave,  and  indomitable  of  any  of  the 
Plata  valley. 

In  the  archives  of  Uruguay  and  the  Argentine  Republic,  there  are,  no  doubt, 
many  extremely  valuable  manuscripts  relating  to  the  history,  geography,  and 
ethnology  of  southern  South  America.  It  does  great  credit  to  the  able  and  devoted 
scholars  of  both  of  those  rising  states  that  they  fully  comprehend  their  value,  as 
well  as  the  interest  with  which  the  world  welcomes  their  publication. 

G.  E.  Chubch. 


THE  MONTHLY  RECORD. 

XTTBOPX. 

Botanical  Oeography  in  Ireland. — ^The  Scottish  Oeographical  Magazine 
has  published  four  vegetation  maps  of  parts  of  Scotland,  whilst  the  Geographical 
Journal  has  published  the  same  number  of  vegetation  maps  of  the  Pennines ;  and 
it  is  with  great  pleasure  that  one  notices  that  this  important  work  has  now  secured 
recognition  in  Ireland.*  The  authors,  admittedly,  were  at  the  outset  sceptical 
as  to  the  value  of  the  work  in  Britain ;  and  the  subsequent  adhesion  to  the  move- 
ment initiated  by  the  late  Mr.  Robert  Smith  of  so  pronounced  a  floristic  botanist 
as  Mr.  Lloyd  Praeger  is  an  event  in  the  history  of  botanical  geography.  The 
authors  describe  and  map  fourteen  vegetation  types.  Most  of  these  have  been 
found  in  the  districts  previously  dealt  with  by  the  method  of  botanical  survey^ 
but  at  least  two  new  types  are  described.  These  are,  a  "  Racomitrium  moor,"  where 
a  species  of  moss  {Racomitrium  lanuginosum)  shares  with  the  common  heather 
(^Cailuna  vulgaris)  a  claim  for  dominance ;  and  a  "  Scirpus  moor/'  where  the  deer's- 
hair  sedge  {Scirpus  coMpitosus)  is  occasionally  dominant,  but  oftener  shares 
dominance  with  the  heather.  The^Eriophonim  or  cotton-grass  moor,  is  not  nearly 
so  extensive  in  South  Dublin  as  on  the  Pennines,  the  Dublin  hills  being  very 
l&rgoly  covered  with  heather  moor.  In  the  districts  previously  surveyed,  the 
lower  slopes  of  the  hills  have  been  found  to  be  covered  by  heath  pasture :  such 
situations  are  marked  on  the  present  map  as  dominated  by  bracken  or  gorse.  A 
study  of  the  lists  of  the  plants  found  in  these  bracken  and  gorse  associations,  how- 
ever, seems  to  show  that  the  difference  is  more  apparent  than  real,  and  is  due,  to 
some  extent,  to  subjective  interpretation.  Woods  are  quite  rare  ;  and  the  authors 
have  not  found  it  passible  to  subdivide  the  cultivated  land  into  a  wheat  and  a 
no-wheat  region,  as  has  been  done  on  the  previous  vegetation  maps  of  Britain. 


•  *The  Vegetation  of  the  District  lying  South  of  Dublin.'  By  George  H. 
Pethybridge  and  Robert  Lloyd  Praeger  {Proc.  Roy.  Irish  Acad,^  vol.  Wy  Section  B, 
No.  6,  pp.  124-180,  with  map  and  plates). 
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The  aathors  ''  decided  at  the  very  begiDniag  to  avoid  reading  up  the  detailed  work 
done  in  Scotland  and  England ; "  and  it  is  possibly  due  to  this  truly  Hibernian 
resolution  that  the  authors  have  failed  to  understand  (see  p.  141)  the  method  of 
compiling  the  lists  of  the  plant-associations  given  in  the  Scottish  and  English 
papers.  It  is  greatly  to  be  regretted  that  the  authors  have  published  their  map 
with  a  brand-new  colour  scale,  makiDg  the  fourth  colour  scale  for  the  nine  vegeta- 
tion maps  already  published  !  Doubtless  each  author  thinks  his  own  scale  the . 
best,  but  the  result  is  aggravating  to  students.  The  paper  is  written  with 
characteristic  Celtic  vigour,  and  the  photographic  illustrations  are  excellent.  The 
map  IS  on  the  scale  of  1  inch  to  the  mile,  covers  about  180  square  nules,  and  is 
printed  by  the  Ordnance  Survey  Department. 

The  Seine-Infi^rieTire. — An  article  by  M.  Y.  Turquan,  in  the  Report  of  the 
twenty-fourth  session  of  the  Congress  of  French  Geographical  Societies  (Rouen, 
1904),  takes  stock  of  the  Seine-Inf^rieure  from  an  agricultural,  industrial,  com- 
mercial, and  economic  point  of  view.  The  article  is  replete  with  information,  but 
is  not  less  serviceable  to  geography  for  the  lesson  it  conveys  of  the  interdependence 
of  these  four  branches  of  the  subject,  and  of  the  causal  dependence  of  all  four  on 
the  human  geography  of  the  region.  A  brief  account  is  first  given  of  the  general 
geography  of  the  department,  more  particularly  the  economic  character  of  its  soil 
(which  may  be  divided  broadly  into  the  pasture  land  of  Bray  and  the  arable  land  of 
Caux),  and  its  comparative  areas  of  arable,  forest,  pasture,  and  orchard.  Well 
watered  by  rain  and  river,  and  blessed  with  a  mild,  moist  climate,  the  land  is 
agriculturally  one  of  the  richest  departments  of  France.  Its  arable  land  coDstituted, 
at  the  last  census,  62*7  per  cent,  of  the  whole  surface.  This  is  laid  out  in  ysercals, 
potatoes,  beetroot,  pulse,  vegetables,  hemp,  flax,  colza,  etc  Forest  now  occupies 
11*7  per  cent,  of  the  whole  surface,  and  within  the  last  century  has  extended  its  area 
by  22,000  hectares,  due  to  the  conversion  of  mediocre  soil  into  woodland.  Account 
is  taken  of  the  live  stock.  During  the  last  forty  years  there  has  been  a  decrease  in 
the  number  of  horises,  and  the  flocks  of  sheep  have  shrunk  to  half  their  strength. 
There  is  a  large  industry  in  milk,  amounting  to  the  yearly  value  of  fully  1 J  million 
pounds,  carried  on  principally  in  the  Nenfchltel  arrondissement,  but  the  butter  and 
cheese  of  the  Goumay  district  are  also  in  universal  esteem.  Poultry  and  bees  are 
also  largely  kept.  The  paper  treats  of  the  subdivision  of  the  agricultural  population 
into  working  proprietors,  farmers,  metayers,  etc. ;  the  sizes  of  the  holdings,  prices 
of  land,  farm-rents,  etz.  The  farms  of  the  Caux  region  are  mostly  60  to  80 
hectares  in  size.  The  use  of  agricultural  machinery  is  widespread,  and  each 
arrondissement  has  its  agricultural  societies.  There  is  also  a  departmental  Chair  of 
Agriculture,  a  practical  school  at  Aumale,  and  an  agronomic  station  at  Rouen. 
Lastly,  for  purposes  of  comparison,  a  general  view  is  given  of  farming  industries  in 
the  whole  of  France. 

Scientific  Study  of  the  Lagoon  of  Venice.— We  are  informed  by  the '  Reale 

Istituto  Yeneto  di  Scienze  Lettere  ed  Arti '  that  it  has  been  decided  to  undertake  a 
systematic  study  of  the  geophysical  phenomena  which,  directly  or  indirectly, 
concern  the  lagoon  of  Venice.  A  special  committee  has  been  appointed  for  the 
purpose,  and  preliminary  investigations  on  the  subject  of  the  tidal  waves  of  the 
upper  Adriatic,  and  the  rivers  flowing  into  it  and  the  lagoon  of  Venice,  have  been  set 
on  foot.  They  have  been  placed  in  charge  of  Dr.  G.  P.  Magrini,  who  will  be 
assisted  by  Profs.  L,  de  Marchi  and  T.  Gnesotto  of  the  University  of  Padua. 
Valuable  and  interesting  results  may  be  anticipated  from  these  researches. 

The  Northern  Urals. — Profs.  Duparc  and  Pearce,  whose  researches  have 
added  so  much  to  our  knowledge  of  the  physical  geography  of  the  Ural  range, 
describe,  in  the  December  number  of  La  G^graphie,  the  remarkable  series  of 
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terraces  which  they  have  brought  to  light  on  the  slopes  of  the  northern  part  of  the 
range.  This  is  composed  of  several  parallel  ridges  running  for  long  distances 
almost  due  north  and  south,  the  most  important,  which  form  the  European-Asiatic 
water-parting,  being  the  Poyassovoi  Eamen,  composed  entirely  of  quartzites,  which 
also  appear  to  be  the  main  constituents  of  the  secondary  chains,  such  as  the 
Liampovsky  Eamen  and  the  Kvarkush.  All  these  ranges  display  the  terrace- 
formation  (some  hints  of  which  had  previously  been  noted  by  the  authors  in  the 
more  central  parts  of  the  Urals)  in  its  most  characteristic  form.  The  crests  form 
plateaus  which  extend  longitudinally  with  the  greatest  regularity,  while  the  more 
elevated  summits  rise  here  and  there  in  the  form  of  truncated  cones  or  a  succession 
of  level  steps.  Minor  terraces  are  to  be  traced  on  the  slopes  of  the  ridges  and 
summits,  and  an  accordance  of  level  may  often  be  noticed  over  great  distances.  The 
phenomenon  is  so  general  that  there  can  be  no  doubt  that  it  represents  the  vestige 
of  a  former  topography,  the  age  of  which  it  is  difficult  to  determine,  though  it  may 
be  confidently  stated  that  it  was  older  than  the  existing  quartemary  valleys,  with 
which  the  terraces  bear  no  direct  relation.  The  fact  that  the  terraces  become 
more  and  more  marked  in  the  northern  parts  of  the  range  may  be  ascribed  to  the 
greater  development,  in  this  direction,  of  the  quartzites  above  alluded  to ;  for  these 
rocks,  being  more  refractory  than  most  to  atmospheric  denudation,  have  no  doubt 
preserved  the  old  relief  to  a  greater  extent  than  the  other  formations  represented  in 
the  range. 

ASIA. 

Agrioultnre  in  CyprOB. — A  report  by  Prof.  Wyndham  Dunstan  on  the 
agricultural  resources  of  Cyprus,  especially  its  cotton  cultivation,  was  issued  as  a 
Parliamentary  paper  in  September,  1905.  A  glance  at  its  past  history  shows  the 
contrast  between  the  7-15,000,000  lbs.  of  cotton  the  island  produced  imder  Venetian, 
and  the  1,000,000  lbs.  under  British,  occupation.  On  a  rough  calculation,  only  4000 
acres  at  most  are  now  under  cotton  cultivation  against  60,000  acres  in  Venetian 
times  for  export,  and  another  60,000  for  local  manufacture.  Two  kinds  of  cotton  are 
produced — "  dry  "  cotton  (grown  without  watering),  and  "  wet  '*  cotton  (grown  on 
irrigated  land),  of  better  quality  and  higher  price.  The  average  yield  is  far  higher 
in  Cyprus  than  in  America,  often  reaching  that  of  Egypt.  Most  is  exported,  but 
an  appreciable  quantity  is  woven  into  native  cloth.  The  climate  and  soil  are  par- 
ticularly well  adapted  for  cotton-growing,  while  the  Cypriot  is  a  born  agricultural- 
ist, and  specially  a  cotton-grower.  Native  labour  is  readily  obtainable,  and  outside 
labour,  if  wanted,  is  to  be  had  from  the  neighbouring  coasts.  The  chief  climatic 
drawback  is  want  of  rain,  particularly  in  the  initial  stages  of  growth,  necessitating 
resort  to  artificial  watering.  For  the  extension  of  cotton  cultivation  and  its  export 
to  this  country,  the  main  needs  are — (1)  an  effective  system  of  irrigation ;  (2)  an 
agricultural  department  qualified  and  equipped  to  conduct  systematic  experiments 
with  a  view  to  improvement  of  cotton  culture,  and  supply  of  information  and 
advice  to  native  cultivators ;  (3)  shipping  facilities,  and  especially  a  direct  service 
to  England  with  low  freight  rates.  In  the  matter  of  irrigation  the  Grovernment 
has  in  recent  years  spent  £60,000  in  irrigation  works,  with  results  hitherto  dis- 
appointing. Prof.  Dunstan  sees  no  reason  why  the  "shadoof,"  so  successful  in 
Egypt,  should  not  be  tried  in  Cyprus.  Artesian  wells  might,  in  his  opinion,  go  a 
long  way  to  solve  the  water  problem  in  Mesaoria.  He  points  how,  in  Venetian 
times,  the  needed  supply  of  water  was  drawn  chiefly  from  wells  sunk  by  the  natives. 
In  view,  too,  of  the  treeless  state  of  a  large  area,  the  judicious  planting  of  trees 
should  be  vigorously  prosecuted.  As  to  the  second  want,  Prof.  Dunstan  gives  in  a 
separate  memorandum  (No.  2)  his  detailed  scheme  for  the  organization  of  an 
Agricultural  Dei)artment.     Its  labours  would   include   investigation   into   the 
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composition  of  the  soils  of  Cyprus,  and  the  use  of  artificial  manures ;  cultiTation 
of  cereal,  root,  and  fodder  crops ;  cotton,  fruity  and  vegetables ;  grapes  and  olives 
and  aromatic  oil  plants;  liquorice,  tobacco,  etc.  The  question  of  these  various 
cultures  is  treated  in  a  summary  manner. 

Settlements  in  Ancient  Palestine.— With  the  support  of  the  Imperial 

Academy  of  Sciences,  the  Ministry  of  Instruction,  and  private  assistance.  Dr.  Ernst 
Sellin,  Professor  of  Old-Testament  Exegesis  and  Biblical  Archssology  in  the  Evan- 
gelical Theological  Faculty  in  Yienns,  conducted  excavations  in  northern  Palestine 
in  1902, 1903,  and  1904.  The  rich  results  obtained  are  not  without  geographical 
interest.  Taught  by  the  experience  of  the  English  and  German  explorations, 
the  Austrian  investigator  at  once,  from  the  beginning,  applied  his  energies  to  one 
of  those  wide  plains  distant  from  Jerusalem  where  his  predecessors  had  first  struck 
on  important  finds.  Here  lie  heaped  the  mounds  constituting  a  typical  feature 
of  the  historic  landscape  of  the  Near  East — the  so-called  "  telb."  In  them  (as  in 
the  excavation  of  ancient  Ilium)  are  found  the  ruins  of  towns  piled  successively 
one  on  the  other  throughout  a  period  of  thousands  of  year?.  Dr.  Sellin  selected  the 
Tell  Ta'annagh,  one  of  the  largest  mounds,  as  much  as  1115  feet  long  by  525  feet 
wide,  and  130  to  160  feet  high,  situated  in  the  great  battle-plain  of  the  land,  the 
plain  of  Megiddo.  It  lies  south-east  of  Haifa,  on  the  south  side  of  the  railway 
line.  Through  this  plain  the  caravan-route  from  Babylon  to  Egypt  ran  from 
the  earliest  times.  The  present  name  of  the  tell  commemorates  the  ancient  name 
of  the  town  of  Ta*annach,  a  town  mentioned  in  Egyptian  inscriptions  of  1500  B.a 
figuring  in  the  Bible  as  the  seat  of  a  Canaanite  king,  and  afterwards  as  having  been 
taken  in  possession  by  the  Israelites.  The  name  vanishes  at  a  comparatively  early 
time  out  of  literature.  Dr.  Sellin's  excavations  have  established  the  fact  that  on 
the  hill  of  Ta*annach  there  stood  until  crusading  times  an  Arabian  town  with 
castle.  In  the  hundred  to  two  hundred  years  of  its  existence,  it  developed  quite  a 
considerable  culture.  Destroyed  by  the  Crusaders,  the  place  has  since  lain  a 
neglected  ruin.  In  an  earlier  period,  in  the  time  of  the  Romans,  there  was  no 
settlement  on  the  hill  itself,  but  a  place  at  the  foot  of  the  hill  then  bore  the  ancient 
name.  The  Romans  were  wont  to  utilize  hills  as  sites  for  citadels,  and  to  turn  the 
plains  to  account  as  settlements.  Fortification  of  the  place  was,  however,  super- 
fluous, seeing  that  one  hour  to  the  west  there  lay  the  strongly  fortified  Legio,  and 
four  hours  to  the  east  arose  Scythopolis — strongholds  sufficient  for  protection  of 
the  plains.  Nor  in  the  Greek  age,  about  400  B.C.,  was  the  hill  itself  occupied.  On 
the  contrary,  the  town  itself  must  have  been  totally  destroyed  when  Greek  infiuenoe 
began  to  assert  itself.  Provisionally,  the  time  for  that  event  can  be  taken  only  as 
between  722  and  500  b.o.  This  old  town  was  founded,  about  2000  B.C.,  by  the 
Canaanites  (Amorites),  known  as  a  people  of  culture,  who,  between  2600  and 
2000  B.C.,  took  possession  of  all  Palestine.  Between  2000  and  1600,  the  town 
received  some  cultural  influences  from  Babylon  and  Egypt,  and  after  this,  absorbing 
Phoenician  and  ^gaoan  elemeDts  of  culture,  it  made  a  remarkable  advance.  This 
advance  came  to  a  sudden  end  when,  under  Thutmosis,  or  about  1500  b.o.,  the 
Egyptians  plundered  the  town  with  its  west  citadel  built  in  this  flourishing 
Canaanite  period.  Till  1300  the  town  stood  under  Egyptian  supremacy ;  clay  houses 
marking  this  period  of  culture.  Down  to  1000  Israelitish  influence  gradually 
penetrated.  The  possession  of  the  land  by  the  Israelites  is  denoted  by  no  sharply 
defined  section  in  its  culture.  There  was  rather  a  process  of  assimilation  lasting 
several  centuries.  Not  till  1000  begins  the  classic  Israelitish  period.  Solomon  is, 
indeed,  to  be  taken  as  the  builder  of  the  east  citadel  with  the  east  fort.  A  town  then 
needed  strongholds  outside  its  pale  proper.  After  the  partition  (about  950  b.c.)  of  the 
Israelitish  kingdom,  the  cultural  centre  of  gravity  lay,  not  in  the  old  Judaic 
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kingdom,  but  in  the  northern  kingdom  of  Israel,  the  eo-called  Kingdom  of  the 
Ten  Tribes,  to  which  belonged  the  towns  of  Megiddo,  Ta*annach,  etc  After  this, 
down  to  800,  the  Babylonian  influence  seems  to  have  entirely  vanished,  there  re- 
maining the  Canaanite-PhcBoician,  the  Egyptian,  and  especially  the  Cypriot  influence. 
Then  begins  the  period  of  the  gradually  penetrating  Greek  culture.  The  town  had 
attained  its  maximum  extension  ;  then  came  its  destruction,  perhaps  at  the  hands 
of  the  Egyptians,  perhaps  of  the  Scythians.  Thereupon,  in  the  course  of  1500 
years,  storm  and  rain  deposited  oyer  all  the  ruins  a  layer  of  earth  7  to  13  feet 
thick,  on  which  the  Arabians  were  free  to  build  their  town. 

Begion  of  the  Poyang  Lake,  Central  China.— An  instructiye  report  on 

a  recent  voyage  on  the  Poyang  lake  and  its  main  feeder  the  Kan,  carried  out  by 
Mr.  Consul  Clennell  on  board  a  British  gunboat,  was  issued  as  a  Parliamentary 
paper  in  December  last.  The  region  in  question  is,  of  course,  fairly  well  known  to 
Europeans,  but  none  the  less  will  Mr.  Clennell's  descriptions  serve  in  many  ways  to 
correct  erroneous  ideas,  while  his  account  of  the  hydrograpbical  system  of  the 
Poyang  lake  and  the  nature  of  tbe  surrounding  region  is  perhaps  the  clearest  that 
has  yet  been  given.  The  voyage  was  the  outcome  of  negotiations  with  the  Chinese 
authorities,  with  a  view  to  establishing  the  right  of  foreign  war-ships  to  navigate 
the  Poyang  lake,  and  the  first  part  of  the  voyage  was  made  by  H.M.S.  Astraa^ 
accompanied  by  the  gunboats  Kinsha,  Teal,  and  Snipe,  Everywhere  the  reception 
seems  to  have  been  quite  cordial,  no  indication  being  observable  that  the  visit  was 
in  any  way  unwelcome.  The  Poyang  lake  consists  of  two  sections  of  very  dififerent 
character,  the  shores  beiog  abrupt  towards  the  north,  while  further  south  tbe  lake 
spreads  with  no  fixed  limits  over  a  wide  level  plain.  Mr.  Clennell  points  out  that 
in  the  northern  section  there  are  deep  bays  masked  (especially  on  the  east)  by 
intervening  headlands,  so  that  their  extent  has  not,  perhaps,  been  realized  by 
previous  visitors.  To  the  west  the  land  rises  in  the  Lushan  group  of  mountains  to 
heights  of  4000  and  5000  feet.  The  Lushan  seems  to  be  almost  entirely  volcanic, 
and,  like  the  Hsishan  further  south,  to  have  no  immediate  relation  to  the  general 
geology  of  the  neighbouring  country,  which  consistp,  where  not  an  alluvial  or 
sandy  plain,  of  red  sandstone  with  no  sharp  relief.  Both  the  mountain  groups 
above  mentioned  give  place  westward  to  lower  ground,  while  south  of  the  barrier 
which  separates  the  basin  of  the  Poyang  from  the  Yangtse,  the  country  is  for  a  long 
way  of  very  slight  elevation.  The  mapping  of  the  lake  is  almost  an  impossibility, 
owing  to  the  great  and  sudden  changes  of  water-level  and  the  enormous  areas  of 
level  ground  thus  inundated.  The  currents  also  cannot  be  depended  upon,  as  their 
direction  may  be  entirely  altered  as  the  result  of  local  rainfall.  The  town  of 
Wuchiing  occupies  a  favourable  position  on  an  island  or  peninsula  between  the 
mouths  of  the  Kan  and  Hsiu  rivers,  and  is  described  as  a  prosperous  commercial 
town  of  probably  six  times  the  population  of  Nankang,  which,  though  but  a 
ruinous  village,  is  marked  in  most  maps  in  large  capitals.  On  the  upper  Hsiu 
river  is  Wu  Ning,  an  important  centre  of  tea  cultivation,  while  the  chief  com- 
mercial centre  of  the  lower  basin  is  Tu  Chia  Pu.  The  published  maps  of  this 
region  are  said  to  be  all  incorrect.  The  Kan  river  was  ascended  60  miles  beyond 
Nanchang,  which  is  not  only  the  largest  city  in  Kiangsi,  but,  from  a  Cfainese 
standard,  a  very  fine  town.  It  is  incorrect  to  describe  it  as  on  the  southern  shore 
of  the  Poyang  lake,  as  many  miles  of  delta  intervene.  The  country  is  intersected 
by  innumerable  channels,  and  existing  maps  are  very  incorrect.  The  main  stream 
of  the  Kan  appears  to  be  navigable,  under  favourable  conditions,  for  a  great 
distance,  though  long  delays  might  have  to  be  encountered.  A  British  steamer 
and  two  launches  have  lately  begun  to  ply  between  Kiukiang  on  the  Tangtse  and 
the  mouth  of  the  Kan.    Opposite  Chang-shu,  which  formed  the  turning-point,  the 
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Yuan-chou  river  enters,  draining  a  rich  mineral  region,  bat  not  available  for  steam 
traffic.  The  latter  part  of  the  report,  in  regard  to  which  limits  of  space  forbid  as  to 
enter  into  details,  describes  Mr.  Olennell's  junk  voyage  across  the  eastern  basin  of 
the  lake  to  Jao-chou,  and  an  overland  journey  to  the  important  porcelain  works 
of  Ghingto  ChGn.  This  town,  which  during  the  busy  season  has  a  population 
of  about  400,000,  recalled  the  poorer  parts  of  Manchester  rather  than  anything 
Chinese. 

Dr.  Tafel's  Oeologioal  Sesearohes  in  Northern  Chiiia.~The  journey  to 

which  reference  was  made  in  the  December  number  led  from  south  to  north  along 
the  whole  meridional  section  of  the  Hwang-ho's  course  between  the  provinces  of 
Shensi  and  Shansi.     The  region  has  rarely  been  visited  by  scientific  travellers, 
and  Dr.  TafePs  observations  will  shed  much  new  light  on  the  physical  history  of 
the  region.*      While  ascending  the  valley  of  the  Hwang-ho  (which  he  did  by 
land  throughout),  Dr.  Tafel  was  able  to  make  a  careful  study  of  the  escarp^ 
ment  of  the  Ordos-Shensi  tableland,  which  runs  from  north-east  to  south-west 
and  west,  and  falls  abruptly  into  the  trough  of  the  valleys  of  the  Wei-ho  and 
Fwen-ho.  The  tableland  is  composed  of  upper  Carboniferous  sandstone,  covered  by 
the  red  clays  of  the  so-called  Gobi  formation,  and  its  escarpment  is  masked  to  some 
extent  by  the  deposits  of  loess  through  which  the  Hwang-ho  flows.    It  is  pieroed 
at  Lung-moen  by  that  river,  the  valley  of  which  is  of  much  more  recent  date 
than  the  trough  above  alluded  to,  into  which  it  descends  from  its  higher  level. 
Between  Tung-kwan  (at  the  great  elbow  of  the  Hwang-ho)  and  the  gorge  by  which 
it  pierces  the  escarpment  the  river  is  wide  and  shallow,  and  though  ferries  exist  in 
this  section,  the  passage  of  the  river  by  them  is  a  tedious  process,  often  occupying 
one  and  a  half  to  two  days.    Hence  the  importance  of  the  route  across  the  river  at 
Tung-kwan.    At  the  gorge  the  river  narrows  to  some  40  yards,  and  it  seems  in- 
credible to  the  traveller  approaching  it  that  such  a  stream  can  possibly  make  its 
exit  from  the  mountain  wall  confronting  him.    The  saying  that  the  great  Emperor 
Yu  cut  a  way  for  the  stream  with  his  sword  gives  an  apt  notion  of  the  nature  of 
the  passage.    A  little  north  of  Lung-moen  Dr.  Tafel  discovered  a  mass  of  granite, 
of  recent  date,  of  which  there  had  been  no  trace  further  south,  while  at  Hu-kou, 
where  the  river  crosses  a  harder  bed  of  the  Carboniferous  sandstone,  it  forms  a 
distinct  fall,  the  existence  of  which  does  not  seem  to  have  beea  known  to  geo- 
graphers.   The  water  drops  some  30  feet  into  a  narrow  fissure  only  70  yards  wide, 
the  depth  of  which,  according  to  native  ideas,  is  unfathomable.    Between  Lung- 
moen  and  Hu-kou  the  river  freezes  (though  this  is  not  the  case  either  above  or 
below  this  section)  and  forms  a  natural  bridge,  of  which  use  is  made  especially  for 
the  transport  of  coal,  which  is  mined  at  various  points  on  the  Shensi-Ordos  escarp- 
ment.   North  of  Hu-kou  the  traces  of  wind-erosion  became  very  manifest,  and  the 
loess  deposits  were  sensibly  smaller.    About  here  a  few  isolated  summits  were  seen 
rising  above  the  uninteresting  expanse  of  the  sandstone,  and  a  neighbouring  part  of 
Shensi  has  been  deeply  eroded  by  streams.   On  reaching  Wu-bau-hsien,  the  rainless 
conditions  prevailing  further  south  ceased,  and  imposiog  villages  were  seen.  Wu-bau 
is  noted  as  supplying  a  large  proportion  of  the  boats  used  on  the  Hwang-ho.    Owing 
to  the  rapidity  of  the  current,  the  upward  traffic  is  small  compared  with  the  down- 
ward.   Dr.  Tafel  reckons  that  in  1904  the  flood-water  took  only  five  or  six  days  to 
reach  Lung-moen  from  Lan-chou-fu,  though,  if  this  is  the  case,  it  is  difficult  to  under- 
stand how  its  temperature  is  raised  to  the  extent  it  is.    The  volume  does  not  seem 
diminished  by  evaporation  in  the  interval,  in  spite  of  the  unimportant  nature  of 

*  The  same  section  of  the  river  has  lately  been  visited  by  two  other  expeditions — 
firstly,  that  of  Count  von  Matins;  and  secondly,  that  of  Major  Mac  Andrews  and  a 
party  of  English  officers  engaged  on  a  survey. 
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the  tributaries  received.  Dr.  Tafel  made  an  excursion  westward  across  the  Great 
Wall,  and  afterwards  made  his  way  north  to  Ewei-hoa-sheng.  He  hoped  to  traverse 
the  Ordos  country  and  Alashan,  and  to  reach  Lan-chou-fu  by  the  beginning  of  last 
November.  He  concludes  with  a  few  notes  on  the  meteorological  conditions  in  the 
regions  traversed. 

Oerman  ArohsBologioal  Expedition  to  Chinese  Torkestan.— In  conse- 
quence of  the  archasological  discoveries  made  by  Professor  Griinwedel  at  Turfan 
(Eastern  Turkestan)  in  1903,  the  German  Government  sent  an  expedition  to  the 
same  place  in  the  following  year  under  the  direction  of  Dr.  A.  von  Lecoq,  of  the 
Royal  Prussian  Ethnological  Museum.  Dr.  von  Lecoq,  assisted  by  Herr  Bartus, 
arrived  at  Chugutchak  in  October,  1904,  and  thence  travelled  to  Kara  Khoja  (Daki- 
yanos),  in  the  vicinity  of  Turfan,  remaining  there  nine  months,  and  excavating  a 
number  of  caves  and  stupas.  The  finds  have  been  most  abundant,  some  hundred 
boxes  of  antiquities  having  been  sent  to  Europe.  These  antiquities  consist  of  heads 
of  statues,  showing  Greek  and  Indian  influence,  well-preserved  wall  paintings  from 
ruined  temples,  coinp,  and  a  large  quantity  of  manuscripts  in  no  less  than  seven 
kinds  of  writings,  namely,  Uigur,  Brahmi,  Tibetan,  Kiik  Turki,  Manichasan  (some 
manuscripts  illuminated),  Syriac,  and  Chinese.  Dr.  von.  Lecoq  and  Herr  Bartus 
left  Turfan  for  Kashgar  in  October  last,  and  at  Kashgar  they  have  been  joined  by 
Prof.  Ghriinwedel  and  Herr  Phurt,  who  have  arrived  from  Berlin  via  Russian 
Turkestan.  The  party  are  now  preparing  to  go  to  Kuchar,  where  systematic 
excavations  are  to  be  undertaken. 

AFBIOA. 

Opening  of  the  Hile-Sed  Sea  Eailway.— This  important  undertaking, 
the  necessity  of  which  for  the  commercial  development  of  the  Sudan  has  long 
been  recognized,  and  which  has  been  quietly  and  unostentatiously  carried  into 
execution  during  the  past  few  years,  was  formally  opened  by  Lord  Cromer  on 
January  27.  The  Red  sea  terminus  is  at  Sheikh  Barghut,  a  spot  a  few  miles 
north  of  Suakin,  which  offers  better  facilities  as  a  port  than  any  other  on  this 
coast,  and  has  been  renamed  Port  Sudan.  As  is  well  known,  the  track  runs  in 
great  part  over  a  waterless  desert,  involving  unusual  difficulties  in  the  way  of 
construction,  and  the  successful  accomplishment  of  the  task  is  a  piece  of  work 
on  which  all  concerned  deserve  hearty  congratulation.  Other  extensions  of  the 
Sudan  railway  system  are  proposed. 

M.  de  Eothschild's  Journeys  in  East  Africa.— The  Comptes  Bendus  of  the 

Paris  Academy  of  Sciences  for  December  11  last  contain  a  note  by  M.  Maurice  de 
Rothschild  on  journeys  of  zoological  research  carried  out  by  him  in  East  Africa, 
which  are  also  of  interest  geographically,  as  they  led  in  part  over  little-known 
ground.  The  traveller  first  landed  at  Jibuti,  making  his  way  to  Addis  Abbaba, 
and  thence  visiting  the  Soddo  country ;  the  return  being  effected  by  the  Hawash 
and  the  Assabot  mountains.  Lieut.  Chollet,  who  with  D.  H.  Neuville  accompanied 
him  on  this  part  of  the  route,  made  a  map  of  the  region  traversed,  paying  especial 
attention  to  the  upper  course  of  the  Hawash.  A  nine  months'  trip  in  British 
East  Africa  was  afterwards  made  in  company  with  Dr.  J.  Roger.  From  Mombasa 
the  travellers  took  the  route  via  the  rift-valley  to  Baringo,  thence  crossing  the 
Laikipia  and  Lorogi  ranges  *  and  the  Barta  steppe,  into  the  Rendile  country, 
through  which  they  made  their  way  to  Lake  Rudc^f.  The  zoological  results  of 
this  journey  have  been  very  successful.  Besides  a  specimen  or  specimens  of  the 
five-horned  giraffe,  M.  de  Rothschild  secured  several  of  the  newly  discovered 


•  Lorogi  is  described  by  Mr.  Hobley  (Journal,  vol.  25,  p,  294)  as  a  "tabalv  mass.'' 
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HyloehcBnUf  or  forest-pig,  representing  the  animal  at  various  ages.  They  were 
obtained  in  the  densest  part  of  the  Nandi  forest,  and  the  skeletons  brought  home 
will  permit  of  the  differences  from  PotamochcBrw  and  Fhacochcerua  being  laid 
down  with  greater  precision  than  hitherto.  The  collections  include  the  skin  and 
skeleton  of  the  little-known  Boocercua  (^Trageilaphtu)  euryceros;  the  skin  of  an 
elephant  firom  Lake  Rudolf  differing  in  some  respects  from  other  African  Tarieties ; 
and,  in  particular,  a  remarkable  tusk,  which  it  is  difficult  to  assign  to  any  known 
animal.  It  measures  2  feet  4  inches  along  the  curve,  and  bears  certain  resemblances 
to  the  tusk  of  an  elephant,  as  also  to  one  of  the  lower  canines  of  a  hippopotamna, 
which  might  be  supposed  to  have  grown  abnormally  owing  to  the  absenoe  of  the 
opposing  canine  of  the  upper  jaw.  The  mode  of  insertion,  however,  and  the 
absence  of  enamel,  are  points  of  divergence  firom  the  latter. 

ifiiiifniiin  Temparatares  in  Tropical  Afrioa.— Thanks  to  the  labonra  of 

observers  in  many  parts  of  Tropical  Africa,  the  results  of  which  have  been  made 
accessible  in  the  Reports  of  the  British  Association,  the  Mitteilungm  atis  cfon 
DettUchen  SchtUtgehieient  and  elsewhere,  there  now  exists  a  sufficiently  large  body 
of  data  to  permit  of  useful  generalizations  regarding  the  climatic  features  of 
Tropical  Africa.  Oomparatively  little  has  yet  been  done  in  the  way  of  tracing  the 
general  laws  of  climatic  distribution  deducible  from  those  data,  but  an  interesting 
attempt  in  this  direction,  in  regard  to  one  particular  feature,  has  lately  been  made 
by  Dr.  J.  Hoffmann,  in  a  series  of  articles  contributed  to  Peiermanns  MiUeUttngen 
(1905,  Nos.  4-7).  Dr.  Hoffmann  has  chosen  the  temperature  minima  as  the  subject 
of  investigation,  and  this  is  of  much  interest  by  reason  of  the  special  factors  (greater 
rarity  of  the  air,  strong  radiation  during  the  twelve-hours'  night,  etc;)  which  may 
bring  about  a  degree  of  cold  sufficient  to  give  rise  to  unpleasant  sensations  even  on 
the  equator.  The  area  dealt  with  is  the  south  equatorial  region  (more  particularly 
the  elevated  plateau  lands  of  East  Africa),  and  the  author  discusses  the  principal 
subdivisions  in  turn,  tracing  the  effect  on  temperature  minima  and  their  distribution 
through  the  year  of  such  factors  as  elevation,  distance  from  the  sea,  rainfEill,  winds, 
etc.  At  the  cooclusion  of  the  series  an  attempt  is  made  to  deduce  the  general  laws 
affecting  the  distribution  of  the  minima.  In  the  horizontal  direction  the  values,  as 
might  be  expected,  diminish  with  the  distance  from  the  coast  and  the  increase  of 
latitude.  The  altitudinal  variation  can  be  brought  under  no  such  simple  rule,  the 
regular  decrease  of  the  values  with  the  altitude  being  affected  by  many  disturbing 
fiEictors.  The  facts  are  different,  e.^.,  for  places  situated  in  a  mountain  range,  on  a 
plateau,  or  on  the  slope  of  an  isolated  peak  rising  from  a  plain ;  the  general  law 
holding  good  least  of  all  in  the  case  of  a  mountain  region  cut  up  by  valleys. 
Humidity  and  cloudiness  are  likewise  important  disturbing  influences,  as  is  well 
shown  by  the  fact  that  the  minimum  of  4?  C.  (39*2®  Fahr.),  observed  at  1120  metres 
(3675  feet)  in  the  neighbourhood  of  Ruwenzori,  hta  never  yet  been  recorded  up  to  a 
height  of  1900  metres  (6230  feet)  on  Kilimanjaro.  The  important  question,  from 
the  point  of  view  of  agriculture,  of  the  distribution  of  night  frosts,  is  also  considered, 
and  the  author  concludes  that  near  the  equator  we  have  no  evidence  of  actual  frost 
at  a  lo^er  altitude  than  2000  metres  (6560  feet),  though  cold  nights  with  a  tempera- 
ture approaching  the  freezing-point  are  not  uncommon. 

Exploration  in  fhe  Kamernn. — In  the  Deutsches  KolonicMatt  (vol.  16,  No. 

17),  there  is  a  report  by  Captdn  Dominik  of  an  expedition  carried  out  by  him  into 
the  Bapea  country,  Eamemn.  On  January  17, 1905,  with  70  coloured  soldiers  and 
50  Bali  auxiliaries.  Captain  Dominik  was  posted  by  Balinga  ferry  on  the  right  bank 
of  the  Mbam,  ready  to  start  on  an  expedition  to  Bapealand.  This  territory  extends 
some  400  square  miles  between  the  Mbam  (Sanaga),  Bakoko,  and  Captain  Schim, 
melpfennig*s  route  from  Mbam  to  Tabassi,  and  has  hitherto  been  almost  entirely 
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unknown.  The  immediate  object  of  the  expedition  was  to  chastise  the  Bapeas 
for  injuries  done  by  them  to  the  peaceful  Tambassas.  Sending  the  caravan  by 
way  of  Ateba,  Captain  Dominik,  in  a  canoe,  with  four  Sierra  Leone  expert  water- 
men, piloted  his  way  from  the  Nachtigal  falls  down  to  the  mouth  of  the  Mbam. 
Below  the  falls,  where,  between  three  islands,  the  river  plunges  some  80  feet» 
the  Sanaga  is  more,  than  500  yards  broad,  not  deep,  but  rapid;  on  one  side  a 
dark  strip  of  primeval  forest,  on  the  other  an  undulating  grass  steppe,  with  the 
Mangissa  mountains  in  view  to  the  west.  After  receiving  the  Mfamba,  the  Sanaga 
is  2^  to  3  miles  broad.  Everywhere  the  river  abounds  in  hippopotamus.  In  the 
middle  of  Bapealand  the  people  had  not  so  much  as  heard  of  the  white  man.  At 
the  mouth  of  the  Mbam  is  a  strong  Haussa  settlement,  while  from  the  Mbam  inland 
to  Siondo  is  an  undulating  grassy  plsin.  On  February  3  the  expedition  entered  a 
cultivated  plain,  where  as  far  as  the  eye  conld  pierce,  up  to  the  bare  mountains 
whose  crests  were  relieved  by  some  oil  palms,  all  was  cultivated  with  the  most 
painstaking  industry.  The  report  includes  altogether  an  interesting  and  fairly 
detailed  account  of  the  land  and  its  inhabitants.  Bapea  is  a  region  remarkably 
rich  in  oil  palms,  and  is  densely  inhabited  by  a  people  of  industrious  habits.  This 
is  an  item  of  no  little  importance  in  the  Kamerun,  in  which  the  success  of  the 
plantations,  inland  trade,  and  industrial  enterprise  is  all  dependent  on  the  labour 
question.  Bapea  was  further  found  to  have  all  the  conditions  requisite  for  cotton 
culture,  enjoying  as  it  does  a  longer  period  of  dry  weather  than  the  woodland  dis- 
tricts of  the  Yaunde  region. 

AU8TBAI.A8IA  AVD  PA0I7I0  ISLAVDS. 

The  Britisli  Solomon  Islands  Froteotorate.— Mr.  C.  M.  Woodford's  recent 
report  on  the  British  Solomon  islands  (Colonial  Reports,  Annual  No.  461, 1905) 
covers  a  period  of  two  years,  1903-1905,  and  records  for  this  period  a  satisfactory 
increase  in  trade.  During  the  twelve  months  ending  March  31, 1905,  the  total 
trade  of  the  protectorate  amounted  to  £81,061,  the  exports  being  valued  at  £47,405, 
and  imports  at  £33,656.  The  whole  trade  of  the  protectorate  is  exclusively  done 
with  Sydney,  and  is  shown  to  compare  favourably  with  the  trade  between  New 
South  Wales  and  other  countries,  British  and  foreign.  A  direct  steamer  service  to 
and  from  the  Solomons  from  Sydney  via  Brisbane  six  times  a  year  commenced 
from  January,  1905.  Copra  is  still  the  chief  article  of  export,  and  this,  with  other 
exports,  on  reaching  Sydney,  is  largely  re-exported  to  Europe.  A  decline  is  notice- 
able  in  the  prices  offered  for  pearl  shell  and  other  shells,  while  the  quantity  of 
turtle  shell  shipped  has  been  satisfactory.  The  coconut-planting  industry,  by 
white  men,  has  been  largely  extended  during  the  period  under  notice,  the  area  under 
cultivation  having  reached  3423  acres.  An  attempt  is  now  being  made  to  grow 
cotton,  and  rubber-growing  will  shortly  be  tried,  while  rice  has  been  successfully 
grown  experimentally.  The  annual  average  rainfall  at  Tulagi  for  the  past  seven 
years  (1898  to  1904)  was  127*026  inches.  Attention  is  directed  to  the  need  of 
further  hydrographical  work  in  the  Solomons,  more  especially  between  the  islands 
of  Guadalcanar  and  Florida,  the  most  frequented  waters  of  the  whole  group;  a 
coastal  survey  of  the  island  of  Mala  appears  to  be  also  greatly  needed.  The  white 
and  foreign  population  of  the  protectorate  on  March  31, 1905,  numbered  110,  while 
the  native  population,  roughly  estimated,  numbers  about  150,000. 

OSKEBAL. 

The  Association  of  American  Geographers. — We  are  informed  that  the 

second  annual  meeting  of  the  association  of  the  American  Geographers  was  held  in 
New  York  City,  December  26-27,1905,  under  the  presidency  of  Prof.  W.  M.  Davis, 
No.  III.— March,  1906.]  x 
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of  Harvard  Univenity,  the  annuil  dinner  being  held  at  the  Hotel  Endicott  on 
the  evening  of  December  26.  The  several  phases  of  geography,  particularly  the 
organic,  physiographic,  and  educational,  were  well  represented.  About  twenty-fire 
papers  were  read  by  their  authors,  and  others  were  read  by  title.  About  forty 
members  and  invited  speakers  were  present.  The  association  does  not  sustain  any 
regular  publication,  but,  through  the  courtesy  of  the  American  Geographical 
Society,  the  bulletin  of  that  body  for  February  of  this  year  will  be  munly  devoted 
to  the  proceedings  of  the  meeting.  The  president  for  1906  is  Mr.  Gyrus  0.  A  damn, 
and  the  secretary  and  treasurer,  Prof.  Albert  P.  Brigham. 

A  Photographic  Pocket-book.— The  1906  edition  of  <  Wellcome's  Exposure 
Record  and  Diary  *  has  just  l)een  published  by  Messrs  Burroughs  Wellcome  &  Go. 
In  all  important  features  it  is  similar  to  the  last  edition,  but  it  has  been  brought  up 
to  date.  The  speed  table  has  received  special  attention,  and  a  list  of  EogUsb, 
Oontinental,  and  American  plates  and  films  has  been  supplied,  givintc  the  latest 
speeds  to  be  used  with  Wellcome's  Exposure  Calculator.  As  in  the  1905  editiosiy 
the  monthly  light  tables  face  the  mechanical  calculator  affixed  to  the  inside  of  the 
cover.  These  light  tables,  printed  on  perforated  leaves,  are  so  arranged  that  as  each 
month  goes  by  the  corresponding  leaf  can  be  removed,  disclosing  the  table  for 
the  coming  month.  There  are,  as  usual,  two  editions  of  the  book,  one  for  the 
northern  hemisphere  and  one  for  the  tropics  and  southern  hemisphere.  Both  axe 
in -one  style  of  binding,  and  published  at  Is. 


OBITUARY. 


'Bight  Hon.  Sir  Monntstoart  E.  Grant  DofT,  P.O.,  G.C.S.I.,  VJEL8. 

If  the  available  space  in  our  Society's  Journal  permitted  any  approach  to  an  ade- 
quate account  of  the  life  of  Sir  Mountstuart  Grant  Duff,  that  task  could  not,  with- 
out presumption,  be  undertaken  by  one  of  almost  a  younger  generation,  who  had 
not  the  advantage  of  knowing  him  during  his  parliamentary  career.  But  it  can 
hardly  be  doubted  that  before  long  the  memoir  of  so  widely  known  a  personality 
will  be  written  by  some  competent  hand,  and  I  am  unable  to  resist  the  view  that 
this  brief  obituary  of  one  of  the  most  intellectual  and  cultured  of  our  former 
presidents  should  be  undertaken  by  the  present  occupant  of  his  chair. 
.  Mountstuart  Elphinetone  Grant  Duff,  who  died  on  January  12,  at  the  age  of 
nearly  seventy^seven,  was  bom  in  February,  1829.  The  son  of  an  active  and  well* 
known  Indian  official,  who  had  been  Resident  at  Sattara,  he  may  be  said  to  have 
inherited  an  interest  in  the  great  dependency  with  which  he  was  afterwards  so 
closely  connected.  He  was  educated  at  Balliol  College,  Oxford,  where  he  graduated 
in  1850,  and  he  was  called  to  the  Bar  at  the  Inner  Temple  in  1854,  having  obtained 
a  certificate  of  honour  and  a  studentship  in  the  previous  year.  Unfortunately, 
while  at  Balliol  his  eyes  went  seriously  wrong,  and  for  the  rest  of  his  life  he  had 
to  work  largely  with  the  eyes  of  others. 

With  his  vivid  and  alert  nature,  it  was  inevitable  that  he  should  enter  political 
life,  where  he  could  give  the  fullest  satisfaction  to  his  craving  to  be  always  in  dose 
touch  with  the  social  and  international  problems  of  his  time,  as  well  as  with  the 
individuals,  in  various  departments  of  art  and  science,  who  were  making  history* 
For  he  practised  to  the  utmost  Pope*s  dictum,  that  the  proper  study  of  mankind  is 
man )  although  this  did  not  preclude  him  from  other  interests,  of  which  perhaps 
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the  keenest  and  most  enduring  was  his  love  of  botany.  For  nearly  a  quarter  of 
a  century,  without  a  break,  he  represented  the  Elgin  Burghs  in  Parliament.  He 
served  as  Under-Secretary  of  State  for  India — the  country  of  his  predilection — ^from 
1868  to  1874,  when  the  Gladstone  ministry  fell.  He  also  served  as  Under-Secretary 
of  State  for  the  Colonies  from  1880  until,  in  1881,  he  accepted  the  governorship 
of  the  Madras  Presidency. 

His  knowledge  of  foreign  affairs  was  probably  unsurpassed  by  any  of  our 
countrymen  of  that  period.  He  not  only  brought  to  their  study  the  philosophic 
mind,  the  keen  perception,  and  the  patient  industry  which  remained  unimpaired^  to 
his  last  days,  but  he  devoted  the  recesses  of  Parliament  to  travels  on  the  continent, 
where  he  could  utilize  his  social  tastes  and  his  remarkable  capacity  for  noting  and 
remembering  the  opinions  of  men  and  women  who  exercised  any  material  influence 
on  the  course  of  European  progress.  His  annual  addresses  to  his  constituents,  known 
as  the  "  Elgin  Addresses,*'  were  always  reproduced  by  the  Press,  and  were  regarded 
throughout  the  country  as  valuable  contributions  to  the  knowledge  of  continental 
politics.  They  have  still  a  living  interest  for  those  whose  inevitable  gap  between 
school  history  and  personal  knowledge  extends  from  the  Crimean  war  to  the 
Franco-German  war.  Of  the  same  period  and  of  equal  value  were  two  of  his 
works,  entitled  *  Studies  in  European  Politics,'  and  '  A  Political  Survey.'  The 
latter,  treating  largely  of  outlying  countries,  of  which,  in  the  sixties,  our  knowledge 
was  very  different  from  that  of  to-day,  has  a  strange  old-world  interest  to  the 
reader  in  the  twentieth  century. 

During  the  period  1874-80,  Mr.  Grant  Duff  produced  several  works.  One  of 
the  best  known  is  his  '  Miscellanies,  Political  and  Literary'  (1878),  which  includes 
a  specially  fine  and  just  estimate  of  Castelar,  beyond  question  the  greatest  orator 
of  our  time.  But  Mr.  Grant  Duff's  most  delightful  book  of  that  period  was 
his  '  Notes  of  an  Indian  Journey ' — a  voyage  of  several  months  which  he  under- 
took immediately  on  his  quitting  the  India  Office  in  1874.  His  pleasure  in 
freedom  from  the  trammels  of  office  and  in  visiting  the  country  to  which  his  mind 
had  so  often  turned,  breaks  out  on  every  page  of  these  '  Notes,'  which  testify  to 
a  joie  de  vivre  in  the  gorgeous  East  that  must  have  played  a  considerable  part,  six 
years  later,  in  deternuning  him  to  abandon  parliamentary  life  to  become  "a 
providence  "  for  the  teeming  millions  of  the  Madras  Presidency. 

The  five  years  (1881-1886)  that  he  spent  there  as  governor  were  probably  the 
happiest  in  his  life.  They  were  certainly  the  fullest,  as  he  was  untiring  in 
travelling  over  his  Presidency,  making  himself  acquainted  with  the  needs  of  the 
people.  His  administration  has  always  been  admitted  to  have  been  most  suc- 
cessful, and  his  official  minutes  are  excellent  reading,  as  he  issued  full  reviews 
of  everything  done  by  him  for  the  information  of  his  successors.  Yet  he  found 
time  for  much  private  enjoyment,  as  he  showed  in  an  address  delivered  before  the 
Society  of  Arts  in  February,  1898,  entitled  'Recreations  of  an  Indian  Official.' 
In  this  he  characteristically  quotes  Goethe's  saying,  *^  Time  is  endlessly  long,  and 
every  day  is  a  vat  into  which  a  great  deal  may  be  poured  if  you  will  only  fill  it 
up."  Much  of  the  '  Becreations '  is  occupied  with  observations  on  the  fauna 
and  flora  of  his  Presidency. 

After  his  return  home,  he  divided  his  energies  between  Uterature  and  the  care 
of  various  learned  societies.  His  most  attractive  book  of  this  period  was  '  Ernest 
B6nan'  (1893),  in  which  the  charm  of  the  great  Frenchman  seems  to  have  fallen 
as  a  mantle  on  his  biographer.  Other  Memoirs  were  those  of  Sir  H.  S.  Maine 
and  Lord  de  Tabley.  The  editing  of  a  very  full  Victorian  Anthology  occupied 
considerable  time,  but  was  a  labour  of  love.  Probably,  however,  to  the  general 
public  of  tc-day.  Sir  Mountbtuart  Grant  Dufl'  is  most  intimately  known  through 
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his  'Oat  of  the  Past'  and  his  'Notes  from  a  Diary,'  the  former  of  which  he 
described  **  as  supplementary  to  "  the  latter. 

His  diary  covers  a  period  of  half  a  century,  from  1851  up  to  and  including  the 
first  meeting  of  the  Privy  Oouncil  on  the  morning  after  the  decease  of  Qoaen 
Victoria.  With  the  exception  of  this  historic  gathering  on  the  accession  of  His 
Majesty,  the  author  carefully  excludes  from  these  volumes  the  official  and  graver 
side  of  his  life,  and  they  consequently  form  an  admirable  mirror  to  the  opinions 
and  obiter  dicta  of  a  mass  of  celebrities  during  their  hours  of  reUxation.  Sir  Moont- 
stuart's  accuracy  of  memory  and  care  of  detail  have  given  a  value  to  this  oOa 
podrida  of  personal  reminiscences,  which  is  heightened  by  the  wit  and  subtlety 
of  the  author  himself.  Accuracy  was,  indeed,  the  very  breath  of  his  nostrils.  In 
the  '  Notes,'  he  quotes  the  following  passage  from  Mr.  J.  A.  Froude's  legend  of 
St^  Neots :  "  We  all  write  legends.  This  does  not  arise  from  any  wish  to  leave  a 
false  impression — scarcely  from  carelessness — but  only  because  &cts  refuse  to 
remain  bare  and  isolated  in  our  memory.  Facts  are  thus  perpetually,  so  to  saj, 
becoming  unfixed  and  rearranged  in  a  more  conceptional  order ; "  to  which  Sir 
Mountstuart  adds,  "  It  would  be  difficult  to  put  more  distinctly  the  way  in  which 
we  should  not  deal  with  feusts."  This  absolute  accuracy  of  statement  added  in- 
calculably to  the  charm  of  Sir  Mountstuart's  conversation.  His  apt  references  to 
some  bygone  fiftcts  or  sayings  were  always  clear-cut  and  convincing,  while  they 
sparkled  with  wit  and  delicate  humour. 

To  deal  briefly  with  his  connection  with  learned  bodies — ^he  had  been  in  his 
earlier  days  Lord  Rector  of  the  Aberdeen  University ;  he  became  a  member  of  the 
Senate  of  the  University  of  London  in  1891 ;  he  was  President  of  the  Boyal 
Historical  Society  from  1892  to  1899 ;  he  was  the  King's  trustee  of  the  British 
Museum  from  1903 ;  and,  finally,  he  was  President  of  our  Society  from  1889  to 
1893.  He  retired  owing  to  a  difference  of  opinion  amongst  our  Fellows  as  to  the 
advisability  of  admitting  lady  travellers  to  Fellowship  in  the  Society.  His 
presidency  was  marked  by  great  energy  and  ability,  while  his  public  addressee 
were  always  of  deep  iaterest.  At  the  conclusion  of  one  of  these,  his  predecessor 
— the  late  Lord  Aberdare,  himself  a  man  of  higb  culture  and  intellect — struck  the 
keynote  of  Sir  Mountstuart's  power.  He  said,  *'  To  those  who  can  read  between 
the  lines,  almost  every  paragraph  of  the  address  shows  a  man  who  bas  spent  his 
life  in  the  constant  acquisition  of  various  knowledge."  Sir  Mountstuart  was  keenly 
alive  to  the  necessity  of  more  time  beiog  given  in  schools  to  the  study  df  hiitory 
and  geography,  "  those  twin  brethren,  Castor  and  Pollux."  In  one  of  his  addresses 
to  us  (June,  1892),  he  said,  '*  Put  composition  in  the  ancient  tongues,  as  a  piece  of 
regular  school  business,  behind  the  fire,"  and  he  added  that  there  would  then  be 
**  time  to  read  a  great  deal  more  of  the  classics  than  there  is  now,  and  to  teach  as  much 
history  and  geography  as  any  one  wishes  to  teach  a  boy  under  eighteen  or  nineteen*" 
He  continued  to  the  last  to  watch  with  interest  the  growth  of  geographical  know- 
ledge.   On  his  death,  he  had  been  a  Fellow  of  our  Society  for  forty-five  years. 

Following  the  practice  of  our  Journal^  this  obituary  must  be  confined  to  Sir 
Mountstuart  Grant  Duff's  public  life ;  but  his  large  circle  of  friends  know  that,  well 
filled  as  that  public  life  was,  he  displayed  his  greatness  of  soul  and  his  personal 
charm  no  less  consistently  in  his  private  life,  to  which  it  was  an  honour  to  be 
admitted.  Although  he  was  not  one  of  those  who  '*  suffer  fools  gladly,"  his  essen- 
tially kind  nature  displayed  itself  both  in  personal  intercourse  and  in  his  writings, 
and  perhaps  his  most  appropriate  epitaph  would  be  the  quotation  from  lUnan 
which  he  selected  as  a  prefEu^e  to  his  Notes  from  a  Diary :  *'  On  ne  doit  jamais 
dcrire  que  de  ce  qu'on  aime.  L^oubli  et  le  silence  soot  la  punition  qu^on  inflige 
k  ce  qu'on  a  trouv6  laid  ou  commun  dans  la  promenade  k  travers  la  vie." 

Geoboe  Taubman  Goldix. 
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Admiral  Lindesay 

The  Society  has  lost  a  Fellow  of  just  fifty  years'  standing  in  the  person  of 
Admiral  Lindesay  Brine,  who  died  at  Torquay  on  February  2,  in  his  seventy-second 
year.  Entering  the  navy  in  1847,  he  served  in  the  Leander  in  1854,  daring  the 
operations  in  the  Black  sea,  and  fire  years  later  did  good  work  in  China  during 
the  war  of  1859-60,  being  in  command  of  the  Opossum  at  the  capture  of  the  Peiho 
forts  in  the  latter  year.  While  serving  in  the  Far  East,  he  took  much  pains  to 
collect  accurate  information  on  the  troubles  then  prevailing,  and  in  1862  published 
the  results  of  his  observatioos  and  inquiries  in  a  volume  entitled '  The  Taeping 
Bebellion  in  China.'  In  1870  he  travelled  exteusively  in  Central  America,  visiting 
many  of  the  sites  of  ancient  cities  made  known  to  the  world  by  Mr.  J.  L.  Stephens, 
besides  studying  with  much  care  the  populations  and  general  conditions  of  some 
of  the  least-known  regioos  of  Guatemsda,  which  he  crossed  from  the  Pacific  to  the 
Atlantic.  In  1872  he  read  a  paper  before  the  Society  on  "  The  ruined  cities  of 
Central  America,"  which  was  printed  in  the  Journal  for  that  year,  while  in  1894  he 
brought  out  a  detailed  account  of  his  researches  under  the  title,  *  Travels  amongst 
American  Indians.'  Admiral  Brine  was  also  engaged  in  operations  for  the  suppres- 
sion of  the  slave  trade  on  the  African  coasts,  and  took  part  in  Sir  D.  Forsyth's 
mission  to  Mandalay  in  1875.  He  had  served  for  some  years  on  the  Council  of 
the  Society— in  1886-89,  and  again  in  1893-94. 


The  Bey.  James  Stewart,  D.D.,  LL.D. 

We  regret  to  record  the  death,  on  December  21,  1905,  of  the  Rev.  James 
Stewart,  commonly  known  as  '*  Stewart  of  Lovedale,"  from  the  spot  in  South 
Afirica  where  the  best  part  of  his  life's  work  was  accomplished.  Dr.  Stewart  will 
long  be  remembered  as  the  man  who  above  all  others  contributed  to  the  education 
and  civilization  of  the  South  African  races  through  the  splendid  work  done  at 
Lovedale,  founded  in  1824  by  missionaries  of  the  Qlasgow  Missionary  Society,  and 
which,  since  being  placed  under  his  charge  in  1866,  has  developed  into  the  most 
important  institution  of  its  kind  in  the  whole  of  South  Africa,  capable  of  supplying 
a  thoroughly  practical  education  to  one  thousand  boys  and  girls,  gathered  from 
no  fewer  than  fifteen  distinct  tribes.  Dr.  Stewart  was  born  at  Edinburgh  in  1831, 
and,  after  travelling  extensively  in  Europe  and  South  America,  became  known  to 
geographers  for  the  visit  of  inspection  which  he  paid  to  the  Zambezi  during  Dr. 
Livingstone's  second  expedition  to  that  river,  with  a  view  to  the  establishment  of 
an  industrial  mission  on  the  shores  of  Lake  Nyasa.  Although  his  decision  was 
at  the  time  unfavourable,  the  idea  bore  fruit  eventually,  for,  returning  to  Lake 
Nyasa  in  1875,  ho  took  part  in  the  launch  of  the  first  steamer,  the  Ildla,  on  its 
waters,  and  succeeded  in  establishiog  the  fionrishing  Livingstonia  mission.  At  the 
time  of  his  death  he  was  eugsged  ia  elaborating  a  scheme  for  a  college,  which  should 
supply  a  thoroughly  sound  "higher  education"  to  the  natives  of  South  Africa. 
Dr.  Stewart  was  a  life  Fellow  of  the  Society,  having  joined  it  forty  years  ago. 


James  Bonwick. 


Mr.  James  Bonwick,  the  well-known  writer  on  topics  connected  with  the  history 
of  Australasia,  died  at  Southwick,  Sussex,  on  February  6,  at  the  advanced  age  of 
eighty-eight  years.  Mr.  Bonwick,  who  was  born  in  London,  though  of  a  Sussex 
family,  emigrated  to  Tasmania  in  1841,  being  one  of  the  earliest  settlers.  In  this 
and  other  of  the  Australasian  colonies  he  spent  many  years  of  active  life,  devoted 
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to  a  variety  of  pursnits,  and  materially  adding  by  his  writings  to  our  knowledge  of 
that  part  of  the  British  Empire.  Betoming  to  this  country  in  1884,  he  eventually 
became  archivist  to  the  Government  of  New  South  Wales,  and  was  actively  engaged 
until  1902  in  the  preparation  of  an  official  history  of  that  colony.  Among  his 
other  works,  we  may  mention  'The  Last  of  the  Tasmanians*  and  'Daily  Life  and 
Origin  of  the  Tasmanians '  (both  published  in  1870) ;  '  The  British  Colonies  and 
their  Bcsources,'  4  parts  (1886) ;  *  First  Twenty  Years  of  Australia '  (1882) ;  and 
'  The  Port  Philip  Settlement '  (1883).  He  also  discussed  questions  concerning  the 
voyages  of  Captain  Cook.    Mr.  Bonwick  became  a  Fellow  of  the  R.G.S.  in  1865. 


CORRESPONDENCE. 

Currents  in  fhe  Arctic  Ocean. 


U.S.  Coast  and  Goodetic  Survey, 
Washington,  D.C.,  U.S.A.,  January  25, 1906. 
Upon  p.  5  of  the  present  volume  of  your  magazine  there  is  an  implication  that 
I  have  coi^idered  the  currents  passing  through  Bering  strait  to  be  of  great  import- 
ance in  the  circulation  of  the  Arctic  ocean.  A  perusal  of  the  paper  there  referred 
to,  or  of  the  slightly  extended  version  of  this  paper  found  in  the  '  Beport  of  the 
Eighth  International  Geographic  Congress '  (p.  397),  will  show  that  the  streams 
considered  are  surface  currents  (or  drifts)  belonging  almost  entirely  to  the  Arctic 
ocean,  and  that  no  mention  is  made  of  the  Bering  strait  currents.  I  called  special 
attention  to  the  fact  that  the  Jeannette  drifted  very  slowly  at  first,  and  quite  rapidly 
later  on,  and  used  this  fact  as  an  argument  in  favour  of  land  to  the  northward  of 
Bennett  island.    It  never  occurred  to  me  that  the  Bering  strait  current  had  any 

sensible  influence  upon  this  drift. 

R.  A.  Habbib. 

The  Indian  Ocean  Expedition. 

In  the  current  number  of  the  Journal  there  is  a  notice  of  observations  made 
by  the  Indian  Ocean  Expedition,  and  amongst  other  things  mentioned  is  that 
**  Near  Providence  ...  a  dredging  at  744  fathoms  brought  up  5  cwt.  of  stones. 
•  .  .  Some  masses  looked  like  solidified  ash  or  clay,  while  others  appeared  like 
volcanic  bombs.*' 

You  may  think  it  worth  recording  in  this  connection  that  on  December  3,  4, 
and  5, 1883,  the  s.^.  Chimborazo  of  the  Orient  line,  homeward  bound  from  Aus- 
tralia via  the  canal,  passed  through  wide  fields  of  floating  pumice-stone  at  about 
this  point.  To  be  nearly  correct,  the  vessePs  route  was  along  the  customary 
course  steeriog  for  Socotra.  The  pumice-stone,  commeocing  at  lat.  13°  S.,  con- 
tinued to  be  met  with  for  500  miles,  often  for  hours  without  intermission. 

I  happen  to  have  preserved  an  outline  route-map  as  supplied  to  the  ship's 
passengers,  and  recorded  these  notes  at  the  time.  The  view  we  formed  was  that 
the  Krakatoa  catastrophe  at  the  Sunda  strait,  some  1800  miles  to  eastward,  must 
have  been  the  source  of  the  drift.  The  eruption  had  occurred  in  the  last  week  of 
the  preceding  August,  a  little  over  three  months  before. 

Charts  of  the  Indian  ocean  on  sufficient  scale  show,  I  think,  a  Sargasso  sea  at 
about  the  point  where  the  pumice  was  encountered.  What  the  ultimate  destina- 
tion of  this  refractory  flotsam  coming  to  a  rest  in  this  mid-ocean  pool  would  be, 
s  eems  to  afford  matter  for  a  rather  interesting  speculation. 

Frederick  Einnabd. 
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HEETINOS  OF  THE  ROTAL  GEOGRAPHICAL  SOCIETY, 

SESSION  1905-1906. 

Sixth  Meeting,  January  29, 1906.— The  Eight  Hon.  Sir  Gborqb  T.  GoldiBi 
K.CM.a.,  D.C.L.,  LL.D.,  F.H.8.,  Preeident,  in  the  Chair. 

Elections  : — FredeHcJc  Oerald  Apthorpe,  M.A. ;  Frank  Baden-Powdl ;  Waltet 
John  Barton,  B.A.;  Leonard  Frank  Beatson;  Lieut,- Colonel  Vere  Bonamy  Fane, 
2l8t  (P.A.V,0.)  Cavalry,  F.F;  Ernest  Edward  Lupion;  Captain  E.  V.  Manger 
(Durham  Light  Infantry);  Alfred  William  Ohe,  B.A.,  LL.M.,  F,Q,S,;  Colonel 
Herbert  C,  Surtees,  D.S,0.;  Bertram  Tanner  Tanner;  Majw^  Arthur  Sale  War- 
wick (Sjrd  F.W.O,  West  Forks). 

The  paper  read  was  :  — 

"The  Geographical  Functions  of  Certain  Water-plants  in  Chile."  By  Prof.  G, 
F.  Scott  Elliot. 

RESEARCH  DEPARTMENT. 

January  31,  1906. 

"  Suggestions  as  to  an  Inqniry  into  the  Resourcea  of  the  British  Empire.'*  By 
Prof.  G.  F.  Scott  Elliot. 

February  9,  1906. 

"  The  Rains  of  Rhodesia  and  the  probable  date  of  Outside  Intrusion  in  AfricaJ 
By  D.  Randall  Maclver. 


»♦ 


Seventh  Meeting,  February  12, 1906.— The  Right  Hon.  Sir  Gkorgb  T. 
GoLDiE,  K.CM.a.,  D.C.L.,  LL.D.,  F.B.S.,  President,  in  the  Chair. 

Elections: — William  Patrick  Anderson;  11,  B,  C,  Bohbs,  CLE,;  Captain 
A.  H,  W.  Grubh,  D.S,0, ;  Alfred  Stanley  Haile;  A,  N.  Homer;  Chas.  F. 
Croyndon  Luxmore;  Rev,  Bobert  Kennedy  Mackay ;  George  W,  C.  Pim;  Bev, 
Bobert  Austin  Thomson ;  George  Byan  Twomey. 

The  paper  read  was  : — 

"The  Wreck  of  the  Spanish  Armada  on  the  Coast  of  Ireland."  By  the 
Rev.  W.  Spots  wood  Green,  Chief  Inspector  of  Irish  Fisheries. 


GEOGRAPHICAL   LITERATURE    OF   THE   MONTH. 

AddUionB  to  the  Library. 

By  XDWABD  HXAWOOD,  MJL,  Librwrian,  B.a.8. 

The  following  abbreviatioiii  of  nouns  and  the  adjeotivei  derived  from  them  aie 
employed  to  indioate  the  spnroe  of  artiolei  from  other  publioationa.  Geographioal 
names  are  in  eaoh  oaie  written  in  fall : — 
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A.  s  Aodemy,  Aci1emi<i,  AVxInmiiiL 
AUi.  a  Abhandlnngen. 

Ajul  =  Atitiaia^  Annftldf,  AiOAleii. 

B.  ss  Bulletin,  BoUettiiio,  Boletim. . 
Ck>l.  =  Coloniet. 

Oom.  ss  Oommeroa. 

0.  B.  =  Oomptet  Bendiii. 

KsErdknnde. 

O.  s  OeograDhy,  Gtfographie,  Qeografla. 

L  s  iDBtitate,  Inititatloii. 

Ii.  aBlsreftiya. 

J.  s  Journal. 

Jb.  =  Jfthrbnoh. 

k.  n.  k.  =  kaiaerlioh  und  kSnigUoh, 

H.  s  MitteUnngen. 


Ifag.  =  Magailne. 

Mam.  (V4bl)  as  Meinoii%  M^moifas. 

Met  fm^)  s  Meteorological,  eto. 

P.  ss  Prooeedinga. 

B.  =  Bojal. 

Bev.  (Biv.)  s:  BeTiew,  Beme,  BiTiila. 

S.  s  iijooietj,  Sooitft^,  Selakab. 

80.  =  Soienoe(8). 

Sitib.  =  Sitinngaberidht 

T.  =s  Tranaaotiona. 

Ta.  =  Tydaohrift,  Tidakrift. 

V.  =  Yerein. 

Verb,  ss  Verhandlnngen. 

W.  ss  Wiiaenaohaf  t,  and  oompoimda. 

Z.  ss  Zeitaobrift. 

Zap.  =  ZapiakL 


Hambmeh. 
Map  and 


On  account  of  tbe  ambignity  of  tbe  worda  octavo,  quarto,  etc.,  tbe  size  of  booka  in 
tbe  list  below  is  denoted  by  tbe  leng^b  and  breadth  of  tne  cover  in  inchei  to  tbe  neareat 
balf-incb.    Tbe  aize  of  tbe  Journal  ia  10  x  6). 

A  leleetion  of  the  worka  in  thii  liit  wiU  be  notioed  elaewhare  in  the  "  JonraaL" 

BUBOPE. 

Garmany— Ooaatt.  Pfllaohar. 

Ueber  Schntzbauten  zor  Erbaltung  der  Oat-  nnd  Nordfriesischen  Inseln.    Von 
Ffilsober.    Berlin:  W.  Ernst  &  Sobn,  1905.    Size  10}  x  7),  pp.  186.    Map*. 
Price  58, 
Ck>ntain8  much  Taloable  information  on  coast  erosion. 

Germany — Elbe.  Ann.  Eydrographie  83  (1905) :  435-454. 

Die  Eisyerb&ltnisse  anf  der  Unterelbe.    Yon  P.  Hambrucb.     With 

Diagram*. 
Gannany-— Hanover.    11  Jahretb.  O.  Ge$.  Eanover,  1898-1905:  84-89.  

Die  £rdol-Indu8trie  von  Wietze-Steinforde.     With  lUuatrations. 

Garmany— Kagnetiim.  Neomayar. 

Bine  erdmagnetiBche  VermessnnR:  der  bayerischen  Rheinpfalz  1855-5G.  Yon  Dr. 
G.  von  Neumayer.  (M.  d.  Pollichia,  No.  21,  LXII.  Jahrg.  1905.)  Bad  DUrk- 
beim,  1905.     Size  11}  x  9,  pp.  iv.,  80,  and  Ixii.    Maps.    Presented  by  (he  Author. 

Germany— Paper  Industry.  Ward. 

German  Paper  Industry  and  Export  Trade.  Foreign  Office,  Miscellaneous,  No.  642, 
1905.    Size  9J  x  6J,  pp.  14.    Prtc«  Id. 

Germany— BainfkU.  PeUrmanns  Jf.  61  (1905) :  193-197.  Polia. 

Die  wolkenbruchartigen  Regenfalle  am  17.  Juni  1904  im  Maas-,  Bbcin-  und 
Wesergebiet.    Yon  Dr.  P.  Polis.     WUh  Maps. 

Hungary.  Maih.  u.  Naturw.  Beriehte  Ungarn  20  (1902):  328-331.  Bem&tsky. 

tJber  die  Pflanzenformationen  des  Lokvagobirges  bei  Bazias  und  Feb^rtemplom. 
Yon  Dr.  J.  Bemdtsky. 

Italy— Amo.  B.8.G.  Italiana  6  (1905) :  739-761,  893-921.  Baratta. 

Leonardo  da  Yinci  negli  studi  per  la  navigazione  dell'  Arno.  Ricerche  del  M. 
Baratta.     WitJi  Maps  and  Facsimiles, 

Italy— Sicily.        AUi  R.A.  lAncei,  Bendieonti  14  (2)  (1905) :  300-315.  Ventnri. 

Nuove  determinazioni  di  gravitk  relativa  in  Sicilia.    Nota  del  A.  Yenturi. 

Italy— Vesnvins.  Nature  72  (1905) :  455-456.  Gdnther. 

Brecent  Changes  in  Yesuvius.    By  B.  T.  Giinther.     With  Illustrations. 

Mediterranean— Cypma.  Dnnstan. 

Cyprus.  Beport  by  Prof.  Wyndbam  Dnnstan,  f.b.s.,  on  the  Agricultural  Resources 
of  (Cyprus,  with  special  reference  to  Cotton  CultivatioD,  and  CorreBpondence 
relating  thereto.  London :  Wyman  &  Sons,  1905.  Size  13x8),  pp.  iv.  and  80. 
Map.    Price  5d. 

Mediterranean— Cyprus.  Bellamy  and  Jokes-Browne. 

The  Geology  of  Cyprus.  By  C.  V.  Bellamy  and  A.  J.  Jukes-Browne.  Plymouth ; 
W.  Bendon  &  Son,  1905.     Size  10  x  6|,  pp.  72.    Maps  and  Sections.     Price  3«.  (yd 
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Montenegro.  Petermanns  M.  61  (1905) :  180-186, 197-202.  Baldaeei. 

Die  Arbeiten  der  beiden  italienieohen  StndieDmisBionen  1902  nnd  1903  in  Monte- 
negro.   Von  Prof.  Dr.  A.  Baldaooi. 

Montenegro.  Pdermann$  M.  61  (1905) :  203-206.  Haiiert. 

Topogrsphisohe  Anfnahmen  in  Montenegro.  Von  Prof.  Dr.  K.  Hassert.  With 
Map. 

Pjreneef.  fltnart-Menteeth. 

Pyrenean  Geology.  By  P.  W.  Stuart- Menteath.  Part  i.  The  Alpine  Paradoxes 
.'(pp.  16);  Part  ii.  Scenery  in  Science  (pp.  12);  Part  iii.  The  Pyrenean  Paradoxes 
(pp.  20) ;  Part  iv.  The  Stmcture  of  the  Pyrenees  (pp.  28) ;  Part  v.  Engineering 
G^eology  in  the  Pyrenees  (pp.  28).  liondon:  Duiau  &  Oo.,  1903-1905.  Size 
8}  X  5). 

Bnmania.  Stnrdia. 

Alexandre  A.  0.  Stnrdza.  La  Terre  et  la  Race  Roumaines  depnis  leurs  origines 
jusqnl^  nos  jonrs.  Paris :  L.  Laveur,  1904.  Size  10  x  6^,  pp.  xvi.  and  724. 
Maps  and  lUustraiions.    Price  20  /r. 

A  systematic  account  of  Rumania  under  all  aspects. 

Boisia.  MeaUn. 

Russia:  Travels  and  Studies.  By  Annette  M.  B.  Meakin.  London:  Hurst  & 
Blaokett,  1906.  Size  9^  x  6,  pp.  xx. and  450.  Maptand  lUuitratiom.  Price  16$. 
net,    Pre$ented  by  the  PMishers,    [To  be  reviewed.] 

Bnisia— Finland— Languages.    Ymer  26  (1905) :  132-149.  Wiklnnd. 

8pr&ken  i  Finland  1880-1900.    Af  E.  6.  Wiklund.     With  Maps. 

8.S.  Europe.  Cora. 

Guido  Cora.  Fra  gli  Slavi  Meridionali.  Un'  esoursione  in  Groazia  e  in  Serbia 
(1902).  Roma,  1904.  Size  9}  X  6),  pp.  90.  Illustrations.  Presented  by  the 
Author. 

Spain— Forestry.  Ann.  0. 14  (1905) :  318-331.  Cavaillds. 

La  question  foresti^ro  en  Espagne.    Par  H.  Gavaill^s. 

Spain— OaUeia.  B.R.8.0.  Madrid  47  (1905) :  372-450.         Oaroia  de  la  Biega. 

Oestrymnis-Ophiusa  (Geografia  antigua  de  Galicia).    Por  C.  Garcia  de  la  Riega. 
With  Maps. 

Spain— La  Manoha.  B.R.S.O.  Madrid  47  (1905) :  307-333.  Bl&iquei. 

La  Mancha  en  ticmpo  de  Cervantes.  Por  A.  Bl&zquez.  With  Map  and  Ulustra' 
tions. 

Sweden.  Andersson. 

Das  nacheiszeitliohe  Klitna  von  Schweden  und  seine  Beziehungen  zur  Florenent- 
wiokelung.  Von  Dr.  G.  Andersson.  (Separatabdruck  aus  Bericht  VIII.  der 
ziirchcrischen  botanischen  Gesellschaft  1901-1903.)  Ziirich-Oberstrass,  1903. 
Size  9  X  6),  pp.  18.     Maps. 

Another  paper  by  Dr.  G.  Andersson  on  the  same  subject  was  referred  to  in  the 
Journal  for  January,  1904  (p.  94). 

Switzerland.  Heim. 

Beitrdge  Geol.  Karte  Schweiz  (N.F.)  16  Lief.  (1905) :  pp.  x.  and  654. 

Das  S'antiegebirgc,  untersucht  und  dargestellt  von  Dr.  A.  Heim.     Text  and  Atlas. 

Turkey— Macedonia.  Globus  88  (1905) :  293-295.  Orooi. 

Die  Murichowo,  cin  Gebiet  fiir  deutsche  Forsohung  und  Unternehmung.  Von 
Dr.  W.  Groos.      With  Illustration. 

United  Kingdom— Coal.     Quarterly  Rev.  20Z  (1905):  136-165.  

The  National  Coal-supply. 
Based  chiefly  on  the  recent  reports  of  the  Royal  Commission. 

ASIA. 

Chinese  Empire— Mongolia.    Missions  en  Chine  17  (1905) :  272-275.  Betty. 

Mongolie  Sud-Ouest  (Ortos).  Lettre  du  P.  Botty.  Un  voyage  en  barque  ChinoisO 
sur  lo  Fleuve  Jauno. 
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OhinMe  Xmpire— Tibet.    Quarterly  Bev.  908  (1905) :  192-220.  BUet. 

The  Buddhism  of  Tibet.    By  Sir  C.  N.  EUot,  k.o.m.g. 

OhineM  Empire— Tibet.    Indian  Antiquary  84  (1905) :  203-210.  TnUMke. 

Archeologioal  Notes  on  Balu-mkhar  in  Weetem  ^ibet.  By  the  Bev.  A.  H. 
Franoke.     Wiih  Plan  and  lUwtratioM. 

Ohineee  Empire— Tibet.    /.  Asiatic  8.  Bengal  73,  Ft.  1  (1904) :  362-367.         Fraaeke. 

A  language  map  of  West  Tibet  with  notes.    By  A.  H.  Francko.     With  Map, 
Dutch  East  Indies.  Weber. 

Kin  Jahr  an  Bord  I.M.S.  Siboga.  Yon  Fran  A.  Weber — van  Bate.  Boschreibung 
der  Holl&ndischen  Tiefsee-Ezpedition  im  Niederl&ndisoh-Indischen  ardiipel. 
1899-1900.  Naoh  der  2.  Aufl.  ans  dem  HoU&ndischen  Hbertragen  von  Fran  E. 
Rnge — Baenzfger.  Leipzig :  W.  Engelmann,'1905.  Size8|  x  G},  pp.  xiv.  and  870. 
Map  and  lUuetrations.    Price  6m.    Presented  by  the  PubliAer. 

An  interesting  aooount  of  the  Dutch  hydrographioal  expedition  to  the  Malay  arohi* 
polago.  The  scientific  resalts  (which  are  exhaustiyely  described  in  the  series  of  mono« 
graphs  now  in  course  of  publication)  are  frequently  touched  upon  in  a  way  suitable  to 
the  general  reader. 

Eastern  Asia— Sakhalin.     Questions  Dipt.  20  (1905) :  422-435.  Lfltbbe. 

Sakhaline.    Far  F.  Labb^.     With  Map, 

Trench  Indo-Ohina.  B.8.Q.  MarseiUe  29  (1905) :  143-159.  Barthelemy. 

Les  chemins  de  fer  et  les  transports  maritimes  en  Indo-Chino.  Conference  du 
Marquis  de  Barth^emy.     With  Maps. 

Freneh  Indo-China— Tongking.  B.8M,  Marseille  29  (1905):  204-213.  Mereier. 

Sonyenirs  du  pays  Muong  (Haut-Tonkin).    Far  Ic  Dr.  M.  Mereier. 

India.  [Stoek.] 

Notes  on  India  for  Missionary  Students,  London,  Cliurch  Missionary  Society,  1905. 
Size  8}  X  6),  pp.  112.  Maps.  Price  Is.  Presented  by  the  Church  Missionary 
Society, 

India— Anthropology.     /.  Asiatic  S.  Bengal  78,  Ft.  3  (1904) :  39-56.     Friend-Pereira. 
Totemism  among  the  Kbonds.    By  J.  E.  Fricnd-Fereira. 

India— Assam.  /.  Asiatic  8.  Bengal  78,  Ft.  3  (1904) :  57-74.  Ourdon. 

Note  on  the  Ehasis,  Syntcngs,  and  allied  Tribes,  inhabiting  the  Khasi  and  Jaintia 
Hills  district  in  Assam.    By  Major  P.  R.  T.  Gurdon.     With  PlaUs. 

India— Bengsl.  J,8.  Arts  64  (1905) :  102-124.  BourdiUon. 

The  Fartition  of  Bengal.    By  Sir  J.  BourdiUon.     With  Map. 

India— Burma.  /.  China  Br.  B.  Asiatic  8.  36  (1905) :  1-35.  Carey. 

Notes  of  a  Journey  overland  from  Szemao  to  Rangoon.    By  F.  W.  Carey.     With 
Map. 
The  journey  was  made  in  1902. 

India— Kadras.  Franoii. 

Madras  District  Gazetteers.  Anantapur.  By  W.  Francis.  2  vols,  vol.il  (pp.  xii. 
and  216  maps),  vol.  2  (pp.  iv.  and  44) ;  North  Arcot,  vol.  2  (pp.  .'54) ;  South  Aroot, 
vol.  2  (pp.  iv.  and  52) ;  Bellory,  2  vols.,  vol.  1  (pp.  xiv.  and  342,  map),  vol.  2  (pp. 
iv.  and  40);  Cbingleput,  vol.  2  (pp.  iv.  and  4G);  Coimbatore,  vol.  2  (pp.  50); 
Cuddapah,  vol.  2  (pp.  48) ;  Madura,  vol.  2  (pp.  iv.  and  62) ;  Nilplri,  vol.  2  (pp. 
iv.  and  30) ;  Trichinopoly,  vol.  2  (pp.  iv.  and  46).  Madras,  1901-1905.  Size 
10  X  6). 

India— Hagaroain.    /.  Asiatic  8.  Bengal  78,  Ft  1  (1904) :  276-281.  Panthome. 

A  Forgotten  City.    By  J.  F.  Fanthome. 
On  the  city  of  Nagarcain,  founded  by  Akbar,  but  very  soon  abandoned  to  oblivion. 
India— North-west  Frontier.  J.  B,  ArtiUery  32  (1905) :  417-432.  MaoMunn. 

The  North- West  Frontier  of  India.    By  Major  G.  F.  3IacMunn.     With  Map. 

India— North-West  Frontier  and  Baluchistan.  Stein. 

Report  of  Archaeological  Survey  Work  in  the  North-West  Frontier  Frovince  and 
Baluchistan  for  the  period  from  January  2,  1904,  to  March  81,  1905.  By  M.  A. 
Stein,  PH.D.  Feshawar,  1905.  Size  13  x  8J,  pp.  vi.  and  56.  Plans  and  Illustra- 
tions.   Presented  by  the  Author. 

Reviewed  in  the  present  number  (p.  292). 
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iBditr-Pondioheny.         Tour  du  Monde  11  (1905) :  529-540.  Yenohunr. 

Pondich^ry,  chef-lieu  de  I'Inde  fran^aise.    Par  G.  Versohuur.     With  lUwlraiioni. 

India— Bajpntana.  Watson. 

Rajputana  District  Gazetteerg.  Ajmer-Merwara.  Vol.  1. — A.  Text  (pp.  x.,  138, 
and  vi.) ;  vol.  1. — B.  Statistical  Tables  (pp.  vi.  and  38).  Ck)mpiled  by  C.  0.  Watson. 
Ajmer,  1904.    Size  10  x  6|.     Map.     Presented  by  the  Secretary  of  Stale  for  India. 

India— United  Provinces.  Kevill. 

District  Gazetteera  of  the  United  Provinces  of  Agra  and  Oadh.  Vol.  34, 
Xaini  Tal  (pp.  330,  xxxiv.,  and  viii.);  vol.  89,  Rai  Barelli  (pp.  230,  xliv.,  and 
viii.)  ;  vol.  41,  Hardoi  (pp.  276,  xlvi.,  and  viii.) ;  vol.  47,  Partabgarh  (pp.  222, 
xlii.,  and  vi.);  vol.  48,;Bara  Banki  (pp.  288,  xlii.,  and  vi.).  Compiled  and  edited  by 
H.  R.  Nevill.    Allahaba^l,  and  Naini  Tal,  1904-1805.    feize  9  x  5J.    Map$, 

Japan.  Mitford. 

A  New  Geography  of  Japan  for  the  Upper  Forms  of  Schools  and  OoUeges.    By 
C.  B.  Mitford.     Yokohama :  Japan  Gazette,  ^not  dated].    Size  9  X  6}.     Maps  and 
lUuttratums.     Presented  by  the  Author. 
The  section  on  physical  geography,  which  might  with  advantage  have  been  placed 

earlier  in  the  book,  gives  on  the  whole  a  good  description  of  the  surface  features.'    The 

rest  of  the  book  is  rather  too  much  of  the  nature  of  a  catalogue  of  names,  and  the 

whole  suffers  somewhat  from  undue  compression. 

Japan— Lnehn  Islands.    /.  China  Br.  R.  Asiatic  S.  36  (1905)  :  103-119.   Leavenworth. 
The  History  of  the  Loochoo  Islands.    By  0.  S.  Leavenworth. 

Japan— Paper-making.  White. 

Japanese  Paper-making.  Foreign  OflSc«,  Misocllanoous,  No.  G35,  1905.  Size 
9i  X  6§,  pp.  16.     Price  Id. 

Kalay  Peninsnla.  Martin. 

Die  Inlandstdmme  der  Malayisohen  Halbinsel.  Wissenchaftliche  Ergebnisse  einer 
Reise  durch  die  Vereinigten  Malayischen  Staaten.  Von  Dr.  Rudolf  Martin. 
Jena:  G.  Fischer,  1905.  Size  llj  x  8,  pp.  xiv.  and  1052.  Map  and  lUastra- 
tions.    Price  C0«.    [To  be  reviewed.] 

Pamirs.  Olnfsen. 

Gennem  Pamir.     Rejser  i  verdens  masrgtigate   Bjserglande.    Af  O.    Olufsen. 
K0benhavn :    H.  Hagerup,  1905.    Size  9x6,  pp.  236.    Map  and  Illustraiions. 
Presented  by  the  Publisher. 
Narrative  of  the  Second  Danish  Pamir  Expedition. 

Persia.  Jlf.F./i\  2>»pn*gf,  1904  (1905):  xxxiii.-xxxviii.  Xann. 

Reisen  im  westlichen  Persien.    Von  Prof.  Dr.  O.  Mann. 

Philippine  Islands.  Le  Boy. 

Philippine  Life  in  Town  and  Country.  By  -J.  A.  I^e  Roy.  New  York  and  Lon- 
don :  G.  P.  Putnam's  Sons,  1905.  Size  7J  x  5,  pp.  x.  and  312.  Map  and  Illustra- 
tions.    Price  5«.  net.     Presented  by  tlie  Publishers. 

An  interesting,  and  apparently  trustworthy,  account  of  native  life  in  the  Philip- 
pines. There  are  chapters  on  tlie  racial  elements,  the  typical  Philippine  community, 
religion  in  the  islands,  and  other  subjects. 

Bnssia— Canoasns.  Deehy. 

Kaukasus.  Reisen  und  Forschungen  im  Eaukasischen  Hochgebirge.  Von  M.  von 
De'chy.  Vols.  1  and  2.  Berlin :  Dietrich  Reimer  (Ernest  Vohsen),  1905-6. 
Size  12  X  9,  pp.  (vol.  1)  xviii.  and  348 ;  (vol.  2)  xx.  and  396.  Maps  and  Ulustra- 
tions.    Price  40m.    Presented  by  the  Publisher.     [To  be  reviewed.] 

Bnssia — Cancasus.  Levier. 

P^mile  Levier.    A  travers  le  Caucase.     Notes  et  Impressions  d'un  Botaniste.    2™" 

^dn.  Paris :  Librairie  Fishbacher,  [not  dated].  Size  10  x  7,  pp.  316.  Map  and 
Illustrations.    Presented  by  the  Publisher. 

A  pleasantly  written  account  of  journeys  undertaken  primarily  for  botanical  study. 

Western  Asia.  Zngmayer. 

Eine  Reise  durch  Vorderasien  im  Jahre  1904.  Von  Dr.  E.  Zugmayer.  Berlin : 
Dietrich  Reimer  (Fmst  Vohsen),  1905.  8i«e  10  x  7,  pp.  xii.  and  412,  Maps  and 
Illustrations.     Price  12m.    Presented  by  the  Publisher. 

Account  of  journeys  undertaken  for  purposes  of  study  with  a  special  view  to 
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loology.    The  book  is,  howerer,  naefal  m  giying  a  picture  of  the  prefent  potition  of 
affiiin  io  tome  of  the  leei  yisited  distriots  of  Persia  and  Turkey. 

ATBIOA. 
AMea.  Bona. 

MiBsion  Scientiflqpe  Du  Bourg  de  Bozas.  De  la  Mer  Bouge  k  TAtlantiqiie  3t 
travers  l*AMqiie  Tropicale  (Octobre  1900— Mai  1903).  Garnets  de  Boute.  Preface 
de  M.  B.  de  Saint-Arroman.  Paris :  F.  B.  de  Budeyal,  1906.  Size  11|  x  7|, 
pp.  viiL  and  442.  Mapi  and  Uluitrationi.  Price  30  fr.  PretenUd  by  the  PMUher, 
[To  be  reviewed.] 

Congo  State.  Mauvement  O.  22  (1905) :  535-539.  Hendrlokz. 

Une  exonrsion  dans  la  region  des  Banfnnnka.  Par  le  P^re  F.  X.  Hendriokx. 
With  Map, 

The  district  lies  to  the  west  of  the  lower  Ewango. 

Egypt.  Felix. 

Stndien  fiber  terti'aro  nnd  quart&re  Korallen  nnd  Biffkalke  ans  Agypten  nnd  der 
Sinaihalbinsel.  Von  Johannes  Felix.  (Sonder-Abdniok  ans  der  Zeitschrift  der 
Dentsohen  geologischen  Gesellsohaft,  Bd.  56,  1904.)  Size  5}  x  5},  pp.  (89> 
lUuttrcUiotu, 

Egypt.  Fartieli. 

Xgyptens  Bedentung  fur  die  Erdknnde.  Antrittsvorlesang  bei  der  EinfUhmng  in 
das  geogpraphisohe  Lehramt  an  der  Universitat  Leipzig  am  13.  Mai  1905,  gehalten 
von  Prof.  Dr.  J.  Partsoh.  Leipzig :  Yeit  &  Co.,  1905.  Size  8  X  5},  pp.  40. 
PrieeU, 

Egypt — Kubia.  Knnm. 

Yenuch  einer  wissenschaftlichen  Darstellnng  der  wirtsobaftsgeographischen  Yer- 
b'&ltnisee  Nnbiens  yon  Assuan  bis  Dongola.    Yon  H.  K.  W.  Kamm.    Gotba,  1903. 
Size  9  X  5),  pp.  66.    Map  and  Diagram,    Presented  by  (he  A^Uhor. 
A  careful  study  of  the  economic  conditions  of  Nubia. 

Egyptian  Bndan.  Climate  5  (1905) :  274-286.  

The  Climate  of  the  Upper  Nile.  A  summary  of  the  available  evidence  concerning 
the  health  conditions  of  the  Bahr-el-Gkbel.     With  Maps  and  IlluttratioM. 


French  Oongo.  Mouvement  0.  22  (1905) :  480-484. 

La  mission  De  Brazza  an  Congo  fran9ais. 

Frenoh  Sndan.  B.8,  d' Etudes  Col  12  (1905) :  449-523.  Bnret. 

Le  Territoire  fran9ais  Niger-Tchad.    Par—  Buret.     With  Maps  and  lUusirations. 

French  Sndan.  Decone. 

Renseignements  Col,  Comity  Afrique  Frangaise  (1905):  189-197,  221-227,  268-275. 
Rapport  €conomique  et  zoologique  sur  la  region  du  Tchad.    Par  Dr.  Decorse. 

German  East  Afirica.         Globus  88  (1905) :  197-201,  222-226.  Booth. 

Das  Nachkommen  der  Snlukaffcm  (Wangoni)  in  Deutsch-Ostafrika.    Yon  J. 
Booth. 

German  East  Africa.  Deutsch,  Kolonialhlatt  16  (ld05) :  598-602,636-637.  ChrapkowsU. 

Aus  dem  Bericht  dos  Regierungsrats  Chrapkowski  iiber  seiuo  Expedition  vom 
Yiktoria-Njansa  (Bukoba)  zum  Tanganjika  (Usumbura). 

German  Bonth-West  Africa.    M.  V.E.  Leipzig,  1904  (1905) :  xxx.-xxxii.  Passarge. 

Deutschsiidwestafrika  nnd  der  Aufstand  dor  Herero.    Yon  S.  Passarge. 

German  Sonth-West- Africa  and  Algeria.  

Deutsoh.  Kolonialblait  16  (1905) :  606-609. 

Yergleiche  zwischen  den  Yegetationsverhaltnissen  in  Dentsch-Stidwestafrika  nnd 
Algier. 

Xamenm.  M,  V.E,  Leipzig,  1904  (1905) :  xxvii.-xxx.  Eamiay. 

Meine  letzten  Beisen  im  Schntzgebiete  Kamerun  1900-1904.    Yon  Hauptmann 
H.  Bamsay. 

Lake  Chad.  La  G.,  B,8.G.  Paris  12  (1905) :  305-320.  Andoin. 

Notice  hydrographiqne  sur  le  lac  Tchad.    Par  —  Andoin. 
Will  be  specially  noticed. 
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Xorooeo.  S«]i^Leolere. 

BemeignemetiU  Col.,  ComiU  AJrique  Fratifaue  (1905):  229-253,  295-321,  337-350. 

Le  oommerce  et  rindustrie  2i  Fez.  Bapport  au  GomiW  du  Maroo.  Par  0.  Ben^- 
Leolero.     With  Plan, 

Hatal.  Efant. 

The  Problem  of  Production  in  Natal.  By  M.  S.  Evans.  Durban :  P.  Davis  & 
Sons,  1905.    Size  7}  x  5,  pp.  52.    PretetUed  by  the  Author, 

Korth  Africa— Historioal.  

Epistola  Potentissimi  ac  Inuictissimi  Emanuelis  Bogis  Portugallie  et  Algarbior:, 
etc.  De  Yictoriis  nup:  in  Affrica  habitis.  Ad  S.  in  xpo  patrem  et  dfim  nostrum 
diim  Leone  X.  Pont.  Max.  [Facsimile  of  1513  edition.]  Lisboa,  1905.  Size 
H  X  6,  pp.  8.    Preiented  by  8r.  E.  do  Canto. 

PortogueM  Guinea.  B.S.G.  MaraeiUe  29  (1905) :  214-231.  eiraad. 

La  Quince  portugaise.    Par  J.  E.  Giraud. 

Ehodeaia.  J,  Anthrop.  I.  35  (1905) :  92-102.  HaU. 

Stone  Fort  and  Pits  on  the  Inyanga  Estate,  Bhodesia.  By  B.  N.  Hall.  With 
Plans  and  Illuitrations, 

Rhodena.  Deutsch.  Rundschau  0.  27  (1905)  :  446-451.  Benoke. 

Avembaland  und  seine  Bewohner.    Yon  A.  Bencke.     With  Map. 

Bhodesia — Langiuge.  Madan. 

Seoga  Handbook.  A  short  introduction  to  the  Senga  Dialect  as  spoken  on  the 
Lower  Luangwa,  North-EIastern  Bhodesia.  By  A.  C.  Madan.  Oxford  :  Clarendon 
Press,  1905.    Size  7x5,  pp.  100.     Price  2«.  6d.  net.    Presented  by  the  Publishers. 

HOSTH  AXXBIOA. 

TTiiit«d  States— California.    Nautical  Mag.  74  (1905) :  978-987.  Spadoni. 

San  Francisco  as  a  Harbour  and  Shipping  Centre.  By  A.  Spadoni.  With 
Illustration. 

United  States— Cities.    B.  American  0.8.  87  (1905) :  577-588.  Tower. 

The  Geography  of  American  Cities.    By  W.  S.  Tower. 

United  States— Cities.  

Dep.  Commerce  and  Labor ,  Bureau  of  the  Census,  B.  20  (1905) :  pp.  482. 

Statistics  of  Cities  having  a  population  of  over  25,000, 1902  and  1903. 

GEKTBAL  AND  SOUTH  AXSBIOA. 

Brazil.  Orossi. 

Prof.  Dott.  Yincenzo  Grossi.     Storia  della  colonizzazione  Europea  al  Brat-ile  e 

della  emigrazione  Italiana  nello  State  di  S.  Paulo.     Homa :  [E.  Loescher  &  Co.], 

1905.     Size  7^  x  o,  pp.  592.     Price  Ss.    PresetUed  by  the  Publishers. 

Chile — Historical.  Arana. 

Historla  Jeneral  de  Chile.  Por  Diego  Barros  Arana.  Tomo  xvi.  (i  ultimo). 
Santiago,  1902.    Size  10  x  7,  pp.  394.    Map. 

Costa  Bica.  B.R.S.G.  Madrid,  Rev.  O.  Col.  3  (1905) :  157-169.  

La  Repiiblica  de  Costa  llica :  poblucidn,  agricultura,  comcrcio,  vias  de  oomuni- 
cacidn,  hacienda  y  situacidn  general. 

Panama  Canal.  National  O.  Mag.  16  (1905):  445-467.  Chester. 

The  Panama  Canal.    By  Bear- Admiral  C.  M.  Chester.    With  Map  and  Illustrations. 

Peru  and  BoUvia.  La  G.,  B.S.Q.  Paris  12  (1905) :  289-296.  Hordenskiold. 

Exploration  scientifiquo  au  Pe'rou  et  en  Bolivie  (1904-1905).  Par  E.  Nordenskiold. 
With  Illustrations. 

Peru  and  BoUvia.  Ymer  25  (1905)  :  2G  5-312.  Hordenskiold. 

Beitr'age  zur  Kenntnis  einigor  Indianerstamme  des  liio  Madre  du  Dies  Gebietes. 
Yon  E.  Nordenskiold.     With  Map  and  Illustrations. 

South  America.  Xartin. 

Through  Five  Republics  (of  South  America).  A  Critical  Description  of  Argentina, 
Brazil,  Chile,  Uruguay,  and  Yenezuela  in  1905.  By  Percy  F.  Martin.  London  : 
W.  Heinemanu,  1905.  Size  OJ  x  6,  pp.  xxiv.  and  488.  Maps  and  lUustrations. 
Price  2U.  net. 
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South  Amoriea— Ethnologj.  EhiMiiittlL. 

Die  Mythen  nnd  Legenden  der  SiidAmerikaniBohen  Urvolker  und  ihre  Beziehongen 
su  denen  Nordamerikaa  und  der  alten  Welt.  Yon  Dr.  P.  Ebrenreich.  (Snpj^e- 
ment  zn  ZeiUchn/t  fUr  Eihnologie,  1905.)  Berlin :  A.  Aaher  &  Ck>.,  1905.  Size 
lOi  X  7,  pp.  106.     Price  3«. 

AUSTBALA8IA. 
Paoiflc  IsUndi— Bota&y.  Omppj. 

ObBervations  of  a  Nuturalist  in  the  Pacific  between  1896  and  1899.  By  H.  B. 
Gappy.  Vol.  2,  Plant-dispersal.  Tendon :  Macmillan  &  Co.,  1906.  Size  9}  x  6}, 
pp.  xxYi.  and  628.  Maps  and  lllu$trations.  IWioe  21«.  net.  Presented  by  the  Pw" 
lishere,    [To  be  reviewed.] 

POLAB  BBOI0K8. 

Arctic— Eskimo.  Ymer  25  (1905) :  173-192.  SimflMU. 

Eskim&emfis  forna  och  nutida  utbredning  samt  deras  vandringsv'agar.  Af  H.  G. 
Simmons.     With  Maps  and  Illustrations. 

On  the  past  and  present  distribution  of  the  Eskimo  and  their  migrations. 
Arctic— Eskimo.  Steeatby. 

Om  Eskimokulturens  Oprindelse.  En  etnografisk  og  antropogeop^rafisk  studie. 
Af  H.  P.  Steonsby.  K^benhavn :  Br0d.  Salmonsens  Boghandel  (I.  Salmonzen), 
1905.    Size  9}  x  6},  pp.  220.    PresenUd  by  the  Author. 

Arotio-^Hndson  Bay.     Quarterly  J.B.  Met.  S.  31  (1905) :  317-326.  Hepworth. 

Glimatologioal  Observations  at  an  Arctic  Station  in  Repulse  Bay.   By  Commander 

M.  W.  0.  Hepworth.     With  Diagrams. 
The  observations  were  taken  by  Captain  J.  A.  Murray  in  the  winter  and  spring 
of  1903-4. 

Arctic — ^Korth-East  Passage.    Ann.  Hydrographie  33  (1905):  483  497.         Herrauum. 
Die  Bedeutung  der  Nordostdurchfahrt  fur  die  Schiffahrt.    Yon  J.  Hermann. 

Arctic— Voyage  of  the  "  Vega."     Ymer  25  (1905) :  121-131.  Hovgaard. 

Yegafarden.     Minncsord  ptl  25to  drsdagen  af  Ycgas  aterkomst  till  Stockholm. 

Af  A.  P.  Hovgaard. 

Address  in  memory  of  the  voyage  of  the  Vega  on  the  twenty-fifth  anniversary  of  the 
return  of  the  famous  ship. 

QreenlAnd— Olaciers.    M.K.K.G.  Ges.  Wien  48  (1905):  426-433.  EngoU. 

Einige  Beobachtungen  iiber  die  Kalbungen  im  Jakobshavuer  Eisfjorde  und  den 
bcnachbarten  Fjorden.    Yon  Dr.  M.  C.  Engell. 

Polar  Eegions.  La  G.,  B.S.O.  Paris  12  (1905) :  321-327.  Babot. 

Projiit  d'exploration  syste'matique  des  re'gions  polaires.     I'ur  C.  Babi>t. 
On  the  proposed  International  Association  for  the  study  of  the  i)olar  regions. 

MATHEMATICAL  OEOOBAPHT. 
Astronomy.  Eobold. 

Der  Bau  des  Fizsternsystems  mit  bcsondcrer  Beriicksichtigung  der  photo- 
metrischen  Kesultato.  Yon  Dr.  H.  Kobold.  (Die  Wissonschaft,  Heft  2.)  Braun- 
schweig :  F.  Wieweg  und  Sobn,  1906.  Size  9  x  5|,  pp.  xii.  and  250.  Illustrations. 
Price  6m,  60.    Presented  by  t?ie  Publishers. 

PHT8ICAL  AKD  BIOLOGICAL  GEOOBAPHT. 

Hydrology.  Minutes  of  P.I.  Civil  Engineers  161  (1905) :  345-349.  HilL 

The  velocity  of  water  flowing  down  a  steep  slope.     By  E.  P.  Hill. 

Limnology.  Petermanns  M.  51  (1905):  258-259.  Aofsess. 

Untersuchungen  iiber  die  Erhohung  der  Temperatur  am  Grunde  der  Seen.  Von 
Dr.  O.  Frhr.  v.  u.  z.  Aufsess. 

Meteorology.  Billwiller. 

Dor  Bergeller  Nordfohn.  InauguraUDissertation  .  .  .  von  K.  Billwiller.  (Sonder- 
Abdruck  aus  den  Ann.  Schweiz.  met.  Centrulauslalt,  Jabrg.  1902.)  Ziirich, 
1904.    Size  12  X  10,  pp.  56.    Diagrams. 
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Meteorolosry.        B,  Mus^  Oo^nograph.  Monaco,  No.  44  (1905):  pp.  8.  Hergeiell. 

La  Situation  actuelle  et  quelquee  Probl^es  fatnrs  do  la  Me't^rologie  maritime. 

£xpo6^  presents  k  S.A.S.  le  rrince  Albert  de  Monaco.    Par  H.  Hergesell. 
Xetaorology.  Met,  Z.  22  (1905) :  398-412.  Xeinardm. 

Ueber  Sohwanknngen  der  nordatlantifloheo   Zirkulation  und  damit  znsammen- 

hangende  Encheinungen.    Von  Dr.  W.  Meinardus. 
Meteorology.  Nature  73  (1905) :  54-56.  Sotch  and  Sort. 

The  Exploration  of  the  Atmosphere  over  the  Tropical  Oceans.    By  Dr.  A.  L. 

Rotch  and  L.  Teissereno  de  Bort.     With  Diagrams. 

Seismology.  Ballore. 

F.  de  Montessus  de  Bailors.  Les  Tremblements  de  Terre.  G^graphie  scismolo- 
giqne.  Aveo  nne  Preface  par  M.  A.  de  Lapparent.  Paris:  A.  Colin,  190G. 
Size  19  X  Qiy  pp.  vi.  and  476.  Maps,  Price  12  fr.  Presented  hy  the  Publisher, 
[To  be  reviewed.] 

AKTHSOPOOEOOBAPHT  AKD  HI8T0BIGAL  OEOOBAFHT. 
Historical— Early  Voyages.  Baleigh. 

The  English  Voyages  of  the  Sixteenth  Century.  By  Walter  Raleigh.  Glasgow : 
J.  MacLehose  &  Sons,  1906.  Size  8)  x  5},  pp.  206.  Frontispiece,  Price  is.  6(2.  net. 
Presented  by  the  Publishers. 

A  most  interesting  account  of  the  beginnings  of  British  maritime  enterprise,  looked 
at  not  as  mere  historical  facts,  but  in  their  relation  to  the  life  and  growth  of  the  nation. 

Hiitorical— Humboldt's  Travels.  Hamy. 

Lettres  am^rioalnes  d' Alexandre  de  Humboldt  (1798-1807).  Pr^c^d^es  d*une 
Notice  de  J.  C.  Delame'therie  et  suivies  d'un  Choix  de  documents  en  partie  in^dits. 
Publi^es  avec  une  Introduction  et  des  Notes  par  le  Dr.  E.  T.  Hamy.  Paris: 
E.  Guilmoto,  [1904].    Size  9  x  5),  pp.  xl.  and  810.    Map.    Price  1/r.  50. 

A  collection  of  letters,  never  before  brought  together,  which  originaUy  appeared  in 
French,  German,  and  Spanish  journals  during  the  course  of  the  American  journeys. 

Hiitorioal— Triremes.  Cook. 

Triremes.  By  A.  B.  Cook.  (From  the  Mid-Tyne  Link,  vol.  2,  No.  6,  1905.)  New- 
castle-upon-Tyne. Size  9}  X  6),  pp.  69-81.  Illustrations.  Presented  hy  the 
Editor. 

See  note  in  the  December  number  (p.  678). 

BIOGEAPHT. 

Varenius*  Otinther.  ^ 

Varenius.  Von  Prof.  Dr.  S.  Giinther.  (Klassiker  dcr  Naturwissonsohaften 
herausgegeben  von  L.  Brieger-Wasservogcl.  IV.  Bd.)  Leipzig:  T.  Thomas, 
[1905].    Size  9x6,  pp.  218.    Price  3  m.  60  pf.    PresenUd  by  the  PMisher, 

OBHEBAI. 

Mediterranean  Lands.  Fisoher. 

Mittelmoerbilder.  Gosammeite  Abhandlungen  zur  Kundc  der  Mittelmeerlander. 
Von  Dr.  T.  Fischer.  Leipzig  und  Berlin:  B.  G.  Teubner,  11)06.  Size  9x6, 
pp.  Vi.  and  480.    Price  Is.    [To  be  reviewed.] 

Physiological  Geography.  Zimti  and  others. 

Hohenklima  und  Hergwanderungen  in  ihrer  Wirkung  auf  den  Mensclien.  Ergob- 
nisse  experimenteller  Forschungen  im  Hochgobirge  und  Lubonitorium.  Von 
Dr.  N.  Zuntz,  Dr.  A.  Loewy,  Dr.  F.  MUllcr,  Dr.  W.  Caspari.  Berlin,  etc. :  Bong 
&  Ck).,  190G.     Size  llj  x  8i,  pp.  xvi.  and  4U4.     Illustrations.     Price  ISs. 

Tables.  Martin. 

.  Martin's  Tables,  or  "  One  Language  in  Commerce,"  containing  tables  and  informa- 
tion upon  Imperial,  Metric,  Indian,  and  Colonial  Measures  and  Weights,  Simple 
suggeBtions  for  Metric  adoption.  Imperial  Decimal  Coinnge,  Foreign,  Indian,  and 
Colonial  Moneys,  Standard  Time,  Decimalization  of  the  Circle,  Compass,  etc.  By 
A.  J.  Martin.  London  :  T.  Fisher  Unwin,  1906.  Size  6  X  4J,  pp.  272.  Price  2s.  6(i. 
Presented  hy  the  Publisher. 

A  revised  edition  of  these  useful  tables. 
Year-book.  Ito. 

The  World  Year-book  for  1905.  Compiled  by  S.  Ito.  fin  Japanese.]  Size  lOJ  x  7i. 
Maps  and  Illustrations.    Presented  by  the  Compiler. 
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Year  Book.  WagB«r. 

Geonaphisches  Jahrbaoh,  xxviii.  Bd.  1905.     Herausgegebea  yod   U.  Wagner. 
1.  Halfte.    Gotha :  J.  Perthes,  1905.    Size  9x6,  pp.  290. 

This  part  contains  reports  on  progress  in  Ethnology,  Geophysics,  Ancient  Geo- 
graphy, and  Phytogeography. 


NEW  HAPS. 

By  E.  A.  REIGYISS,  Map  Ouraior,  B.G.S. 

XTTEOPB. 
England  and  Wales.  Ordnanee  Buxwy, 

Obdnakob  Subtet  or  Eholand  aitd  Walbs  :— Sheets  published  by  the  I>ireotM^ 
General  of  the  Ordnance  Sorvey,  Southampton,  from  January  1  to  81, 1906. 

1  ineh — (third  edition) : — 
In  outline,  40,  la.  (engraved). 

With  hills  in  brown  or  bUck,  28,  31,  82,  40,  41,  48,  58, 106, 150,  216,  217,  223, 234, 
241,  250,  258,  274,  289,  290,  805,  806.     U.  each  (engraved). 

Printed  in  colours,  folded  in  cover  or  flat  in  sheets,  288.  Price,  on  paper,  Is.; 
numnted  on  linen,  1«.  6d.  eaeh, 

6-indh — Goonty  Maps  (first  revision) : — 
Breeknookshire,  14  n.w.    Devonshire,  15  n.w.,  16  n.w.,  18  n.b.,  19  n.w.,  v.b.,  21 

N.B.,  22  8.E.,  28  V.B.,  8.B.,  24  8.W.,  25  N.W.,  8.W.,  29  N.B.,  32  M.B.,  33  N.W.,  8.B., 
34  N.W.,  N.B.,  B.B..  35  8.B.,  44  8.B.,  45  N.B.,  8.E.,  46  M.W.,  S.B.,  47  N.W.,  S.W.,  55  V.B., 
56  N.E.,  B.W.,  8.B.,  57  N.E.,  8.W.,  S.E.,  58  N.E.,  59  8.W.,  8.E.,  68  N.W.,  69  N.W.,  N.E.,  70  N.W., 

8.B.,  82  S.B.,  94  y.K.,  s.w.  Lincolnshire,  95  n.e.,  96  8.w.,  106  n.e.,  107  n.w.,  n.b.,  s.b., 
108  8.W.,  116  B.W.,  128  8.W.,  184  n.b.  Korfolk,  92  8.B.,  95  s.e.,  98  n.e.,  lw.,  8.b., 
99  8.W.,  110  N.w.  Somerset,  56  8.e.  Soffolk,  6  8.E.,  8  n.e.,  8.w.,  8.e.,  9  s.w.,  19  8.B., 
25  N.w.  Warwickshire,  27  n.w.,  n.e.,  28  8.W.,  33  8.E.,  35  n.b.,  37  8.W.,  52  n.b.,  57  njb. 
Woroestershire,  27  8.w.  (82  8.w.  and  39  n.w.),  89  s.e.    1$,  each, 

26-inoh — County  Maps  (first  revision) : — 

Cardiganshire,  XXX.  5,  12;  XXXIX.  16;  XL.  18:  XLV.  8,  4;  XLVI.  1,  5. 
Carmarthenshire,  IX.  13, 16;  XIU.  8,  4,  6. 10, 11 ;  XIV.  1,  5,  9,  14,  15,  16;  XV. 

13,  14,  15 ;  XVII.  2,  8,  4,  6,  7,  8,  9,  10, 11, 12 ;  XVIII.  1 ;  XXIII.  2,  3,  4,  6,  7,  8, 
10, 11, 12 ;  XXIV.  1,  2,  3,  5,  6,  7,  9,  10,  11.  Devonshire,  XLI.  3,  4,  6, 10,  12,  14, 
15,  16;  XLII.  1,  5,  9,  13 ;  LUI.  5,  9,  13;  LXV.  1,  5,  9,  13;  LXXVI.  2,  3,  4, 10, 

14,  15 ;  LXXVII.  1 ;  LXXXVIII.  2,  6 ;  XCVIII.  2,  6,  7,  11,  14 ;  CI.  9 ;  CVL  4, 
16;  CVII.  1,5;  CX.  13;  CXII.  3.7.  11,  12,  16;  CXIV.  18,  14,  16;  CXV.  4,  12, 
13,  14 ;  CXIX.  4,  6,  8, 10,  11 ;  GXX.  1,  2.  3,  4,  5,  6,  7,  8, 10,  11,  12,  13,  14,  15,  16; 
CXXI.  3, 4,  5,  8,  9, 11,  13,  14,  15,  16 ;  CXXVI.  1,  2,  3,  4,  5. 6, 7,  8,  9,  10,  12,  13,  14, 
15, 16.  Lincohishire,  LXVIII.  4 ;  LXIX.  1,  8,  9, 10, 11.  12,  13,  14,  16 ;  LXXI.  2, 
4,  7,  11,  12,  15,  16 ;  LXXXII.  3,  4,  8,  11, 12,  16  ;  LXXXIlI.l,  2, 3,  4,  5,  6,  7,  8,  9, 
10, 11,  12, 13, 14, 15,  16;  LXXXIV.  1,  2,  3,  4,  5,  G,  10,  14.    Korfolk,  II.  10,  11,  12, 

13,  14,  15.  10;  IV.  14;  VII.  3,  4,  8,  12,  16;  VIII.  1,  5,  6,  10,  11 ;  IX.  1,  2,  3»5,  6, 
7,  9,  10, 13,  14, 15;  XV.  4;  XVI.  1,  2,  3,  4,  8,  12 ;  XXXVI.  2,  6,  13, 15;  XLVIII. 
1,  2,  3,  5,  6,  7,  9,  10,  11,  13,  14  ;  LIX.  4 ;  LX.  1,  2,  3,  5,  6,  7,  9,  10, 11, 13,  14, 15; 
LXXII.  1,  2,  3;  LXXX.  1,  13.  Yorkshire  (Firbt  Revision  of  1891  Survey), 
CCLXXII.  1,  2,  3,  4,  5,  6,  11;  CCLXXIII.  1,  2,  8,  4,  5,  6,  8,  9,  10,  11,  12, 13, 

14,  15,  16 :  CCLXXIV.  6,  13,  14,  15,  16;  CCLXXXIL  1,  2,  3,  8;  CCXCIV.  16; 
CCXCVIII.  4,  7.  8.    39.  each. 

{E.  Stanford y  London  Ajent.) 

England  and  Wales.  Oeologioal  Sturej. 

Haps — 1  inch — New  Series  (colour  printed)  : — 

341,  West  Fleet  (Dorset).    Drift  edition.    1«.  6d.  each. 

{E,  Stanford,  London  Agent) 

France.  Ministre  de  rinterienr,  Paris. 

Carte  de  la  France  dressce  par  ordro  du  Ministre  do  I'lnterieur.  Senile  1 :  100,000 
or  1  inch  to  1*6  slat.  mile.  Sheets  (new  editions):  V.-17,  Quimperld;  VI.-18, 
Vannes;  XXI.-25,  Lyon  (Nord-Ouest).  Paris:  Ministfero  de  I'lnterieur,  Service 
Vicinal,  1905.    Prtce  0.80 /r.  each  sheet. 
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Oemuoy.  K.  Prensiiiehe  LandeMvfiialune. 

Karte  dee  Dentioheii  BeidheB.  HeranBgegeben  von  der  Kartographisohen  Abteil- 
ungen  der  Konigliohen  PreussiBohe  Landesanfoahme.  Scale  1 :  100,000  or  1  inch 
to  1-6  Btat  mile.  Sheet  (bzown  hilla  and  contours)  359,  Utlar.  Berlin:  K. 
PreiiBsiBohe  Landesanfhahme,  1905.    Friee  1.50  mark  each  sheet, 

ASIA. 
Philippine  Islandi.  U.S.  Pott  Offioe  Department. 

Post  Route  Map  of  Philippine  Islands,  showing  Post  OfScos  in  operation  on 
September  1, 1905.    Pnblisned  by  order  of  Postmaster-General  Qeo.  B.  Cortelyon, 
under  the  direction  of  A.  yon  Haake,  Topographer  P.O.  Dept.    Scale  1  :  823,680 
or  1  inch  to  13  stat.  miles.    2  Sheets.    Washington :  Post  Office  Department,  1905. 
PresefUed  by  the  Fourth  Aasist.'Postmaster-Generai,  WaahingUm^  U.S.A. 
A  most  usefol  map  for  general  reference.    It  is  clearly  drawn,  printed  in  colours,  but 
without  hill-shading,  which  is  a  decided  advantage  in  a  map  of  this  character.    Kail- 
ways,  postal  routes,  telegraph  cables,  and  much  other  information  will  be  found  on 
the  map. 

Singapore.  Snrveyor^&eneral,  Straits  Settlement. 

Map  of  the  Island  of  Singapore  and  its  dependencies.  Scale  1 :  68,360  or  1  inch 
to  a  stat  mile.  2  Sheets.  Singapore :  Surveyor-Generars  Office,  1904.  Prt'ee 
11».  6d. 

This  is  a  revised  edition  of  a  map  first  published  in  1898.  It  shows  forest  reseryes, 
railways,  roads,  trigonometrical  stations,  boundaries,  and  other  information.  The  map 
is  printed  in  colours,  but  is  somewhat  rough  in  appearance. 

AlBIOA. 

Africa.  Topographieal  Seetion,  General  Staif. 

Map  of  Africa.  Compiled  in  the  Topographical  Section,  General  Staffl  Scale 
1  : 1,000,000  or  1  icoh  to  15*8  stat.  miles.  Sheet  123,  Angra  Pequena.  London : 
Topographical  Section,  General  Staff,  War  Office,  1006.  Price  2<.  each  iheet 
Pteeented  by  the  Director  of  Military  Operations. 

Afdea.  Topographical  Section,  General  Staft 

Map  of  Africa.    Compiled  in  the  Topographical  Section,  General  Staff.    Scale 
1 :  250,000  or  1  inch  to  8*9  stat.  mUes.    Sheets :  (Gold  Coast),  60-G,  60-K,  60-L. 
London :  Topographical  Section,  General  Staff,  War  Office,  1906.    Price  Is.  6d. 
'  eoc/*  sheet.    Presented  by  the  Director  of  Military  Operations. 

Khartum.  Stanton. 

Proyisional  Map  of  Khartum  City,  Khartum  North,  and  Omdurman.  Scale 
1 :  253,440  or  1  inch  to  4  stat.  miles.  Compiled  for  use  of  the  Khartoum  Mudiria, 
by  Lieui-Colonel  E.  A.  Stanton,  Governor  Khartum  Province.     2  Sheets. 

Colonel  Stanton  has  compiled  this  map  from  various  sources.  A  prismatic-compass 
sketch,  by  Captain  Morant,  serves  as  the  basis  of  the  Omdurman  sectioQ ;  Khartum 
city,  and  Khartum  North  have  been  taken  from  a  survey  by  Mul  Awal  Muhd  eff 
Siunaha,  whilst  the  land  between  the  White  and  Blue  Nlles  is  from  a  survey  by 
Mustafa  Bey  Bamzi.  The  map  is  well  drawn  and  carefully  printed,  and  although  it  is 
stated  to  be  only  a  provisional  publication,  it  supplies  a  felt  need,  and  will  doubtless  be 
of  great  service. 

AMKBIOA. 
BoliTia.  tf  Hook  and  Steinmann. 

Boutenkarte  der  Expedition  Steinmann,  Hoek,  v.  Bistram  in  den  Anden  von 
Bolivien,  1903-04.  Entworfen  von  H.  Hoek  und  G.  Steinmann.  Scale  1  i  750,000, 
or  1  inch  to  11*8  stat  miles.  2  sheets.  Petermanns  Mitteilungen,  Jahrgang,  1906, 
Tafeln  1  u.  2.    Qotha :  Justus  Perthes,  1906.    Presented  by  the  Publisher. 

A  brief  account  of  the  work  accomplished  by  this  expedition  was  given  to  thiis 
Society  by  Dr.  Hoek  in  his  paper  published  in  the  Geographical  Journal  for  May, 
1905.  At  that  time  the  complete  map  had  not  been  compiled,  and  that  illustrating 
the  paper  was  only  a  pfovisiooal  sketch.  However,  since  then  the  map  has  befsu 
finished  and  is  now  published  in  two  sheets,  with  a  paper,  in  Petermanns  Miiteilungen, 
The  geology  of  the  country  traversed  is  indicated  on  the  maps,  not  by  colouring,  as  is 
usually  the  case,  but  by  notes.  Althoup;h  not  professing  to  be  any  more  than  a  route 
map,  a  oonsid6rable  amount  of  information  is  given. 

No.  III.— Mabch,  1906.]  Y 
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Britiih  Gniuuu  HarriMm  and  AmUnm. 

Map  of  portioiiB  of  the  lower  EMeqoibo  and  Cayimi  BiYora  in  the  Ookny  of 
Britiah  Guiana,  showing  the  geologioal  fonnatlons  along  the  oonnea  of  the  ziTen. 
From  observations  made  by  J.  B.  Harrison,  o.m.0.,  M.A.,  r.o.s.,  QoTemment 
Geologist,  and  0.  W.  Anderson,  f.o.s.,  f.b.o.8..  Government  Surveyor.  Boale 
1 :  126,720,  or  1  inoh  to  2  stat.  miles.  Georgetown,  Demerara,  1905.  Pretenied 
hy  H.M.  Seontary  of  Stale  for  the  Cohniei. 

Considerable  interest  was  oentred  in  this  region  a  few  years  ago  owing  to  the  dispute 
concerning  the  boundary  between  British  Guiana  and  Venezuela  which  was  flnially 
settled  by  arbitration..  Mad  the  Yonesuelans  succeeded  in  establishing  their  origiiial 
claim,  the  whole  of  tiie  bed  of  the  Ouyuni  would  have  been  lost  to  British  gold- 
mining  enterprise. 

This  is  an  outline  map  of  the  rivers,  with  geologioal  colouring  along  theiz  beds 
and  for  a  short  distance  from  their  banks.  The  Esseouibo  and  Mazaruni  riven,  and 
the  Ouyuni  river  as  far  as  the  Eamaria  road,  are  from  surveys  on  reooid  in  the 
Department  of  Lands  and  Mines  at  Demerara.  The  Oko,  Arrawak,  Matope^  Quarts 
Stone,  Eopang,  and  Waiamu  creeks,  placers  and  paths  thereto  are  adapted  from 
route  surveys  furnished  by  the  late  Mr.  B.  B.  Greene,  government  offloer,  and 
Mr.  H.  Femandes,  warden  of  the  district 

The  Groete  creek,  its  tributaries  and  paths  leading  to  them,  the  Onjoni  river 
from  Eamaria  road  to  Akarabisi  and  Arimu  creek,  are  from  oompass  and  time  surveys 
made  between  positions  determined  astronomicaUy  by  Mr.  C.  W.  Anderson. 

Canada.  Bept  of  the  Interior,  Ottawa. 

Sectional  Map  of  Canada.  Scale  1 :  190,080,  or  1  inch  to  8  stai  miles.  Sheets: 
265,  Peace  hills,  revised  to  October  23,  1905;  266,  Kibstone  creek,  revised  to 
October  23,  1905;  269,  Prince  Albert  south,  revised  to  November  20,  1905; 
217,  Tramping  lake,  revised  to  November  20,  1905.  Ottawa:  Department  of 
the  Interior,  Topographical  Surveys  Branch,  1905.  PreierUed  hy  the  Canadian 
Department  of  the  Interior, 

Panama.  U.S.  Post  Office  Department. 

Post  Boute  Map  of  the  Canal  Zone  and  its  Municipal  Districts,  Isthmus  of 
Panama,  showing  Post  Offices  with  the  Intermediate  Distances  on  Mail  Boutea 
in  operation  on  September  1,  1905.  Published  by  order  of  Postmaster-General 
G^.  B.  Cortelyon,  under  the  direction  of  A.  von  Haake,  Topographer  P.O.  Dept 
Scale  1 :  100,000,  or  1  inch  to  1*6  etat  mile.  Washington:  Poet  Office  Depart- 
ment, 1905.  Preeented  hy  the  Fourth  AuiUant  PottmaetW'Qeneiral^  WaehinglM^ 
U.8,A. 

This  is  an  interesting  plan.  The  line  of  the  proposed  canal  is  shown  in  red,  and 
the  rivers  blue.  No  attempt  has  been  made  to  indicate  hill  features,  except  thai  a 
few  of  the  principal  peaki  are  haohured.  The  map  will  be  useful  for  reference, 
specially  as  it  also  shows  the  limits  of  the  canal  zone  and  its  municipal  districts. 

Porto  Bioa  U.S.  Post  Offioe  Departmmit. 

Post  Boute  Map  of  Porto  Bioo,  showing  Post  Offices  with  the  Intermediate  Dis- 
tances on  Mail  Boutes  in  operation  on  September  1,  1905.  Published  by  order 
of  Postmaster-General  Geo.  B.  Cortelyon,  under  the  direction  of  A.  von  Haake, 
Topographer  P.O.  Dept  Scale  1 :  316,800  or  1  inch  to  5  stat  miles.  Wash- 
ington :  Post  Office  Department,  1905.  PreeenUd  hy  the  Fourth  AseiUani  Poet' 
maeter-Oeneral,  Waehingtont  U.8»A, 
An  outline  map  without  hills,  showing  railways,  postal  and  mail  routes.  Upon  the 
latter,  by  different  symbols,  is  indicated  &e  frequency  of  mails  and  other  information. 

PAOIFIC  OOEAK. 
Hawaii,  ate.  TT.8.  Post  Office  Department. 

Post  Koute  Map  of  the  Territory  of  Hawaii,  Samoan  Islands,  and  the  Island  of 
Guam,  showing  Post  Offices  with  the  Intermediate  Distances  on  Mail  Boutes  in 
operation  on  September  1,  1905.  Published  by  order  of  rostmaater-General 
Geo.  B.  Cortelyon,  under  the  direction  of  A.  von  Haake,  Topoi^rapher  P.O.  Dept. 
Scale  1:570,240  or  1  inoh  to  9  stot  miles.  Washington:  Poet  Offioe  Depart- 
ment, 1905.  Preeented  hy  the  Fourth  Aeeiatant  Poetmaiter- General,  WaehinffUm, 
U.ti,A. 

This  map  is  similar  in  style  to  those  of  Porto  Bico  and  the  Philippines,  and 
shows  a  considerable  amount  of  postal  information.  A  special  feature  is  the  manner 
in  which  the  frequency  of  mails  is  indicated  by  the  symbols  employed  for  the 
routes. 
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World.  Sohrader. 

L'Ann^e  Gartographique.  Supplement  annnel  )i  tontes  lea  publioations  de  G^ 
RU>hie  et  de  Gartographie,  dreaatf  et  r^dig^  bous  la  direction  de  F.  Schrader. 
Qmnzil^me  Ann^e  oontientles  modifioations  g^ographiques  etpolitiques  de  I'ann^e 
1904.    Paris :  Haohette  et  Cie.,  1905.    Priee  8/r. 

Thia  fifteenth  iasue  of  Schrader's  '*L'Ann^e  Cartographiqne,"  givea  a  brief 
•nmmary  of  the  more  important  geographical  explorations,  sarveys,  and  modifica- 
tions  to  boundaries  daring  the  jear  1904.  It  is  similar  in  style  and  arrangement  to 
prenoQs  issnea.  There  are  three  sheet8--one  devoted  to  Asia,  another  to  Africa,  and 
the  third  to  America.  The  Asia  sheet  gives  maps  illustrating  the  explorations  of 
H.  y.  Obrontcheff  in  Northern  China,  Lient.  Onm  in  Indo-Ghina,  and  Gaptains  Baw- 
ling and  Uargreaves  in  Western  Tibet  In  addition  to  these  there  are  three  small 
insets  showing  the  progress  of  triangnlation  in  Indo-Cbina. 

The  Africa  sheet  contains  a  map  of  Lake  Ghad  by  Lient  Bondry,  a  map  showing 
the  explorations  of  Gommandant  Laperrine  and  others  in  the  Sahara,  a  sketch  show- 
ing the  new  political  division  in  French  West  Africa,  from  sketch-maps  showing  the 
modifications  to  French  and  British  possessionB  in  West  Africa,  and  a  small  inset  of 
the  Los  islands. 

The  third  sheet,  devoted  to  America,  contains  two  maps,  one  showing  the  Appal- 
achian mountains  and  the  Canadian  Great  lakes  from  the  U.S.  Goast  and  Geodetic 
Surveys,  and  the  other  a  sketch-map  illustrating  the  sarveys  of  Drs.  Steinmann, 
Hoek,  and  Bistram,  and  of  F.  O'DriscoU  in  Argentina  and  Bolivia. 

The  back  of  each  map  contains  brief  descriptive  notes  upon  the  principal  geo- 
graphical work  of  the  year  in  each  of  the  continents  dealt  with. 

OHABTS. 

Vorth  Atlantio  and  Mediterranean .  Xeteorologieal  OAee. 

Pilot  Ghart  of  the  North  Atlantic  and  Mediterranean  for  Febroary,  1906.  London : 
Meteorological  Office,  1906.    Price  6cL    PresenUd  by  the  Mdeoniogieal  Office. 

Worih  Paeiflo.  U.S.  Hydrographie  OAee. 

Pilot  Ghart  of  the  North  Pacific  Ocean  for  Febrnary,  1906.  Washington  :  U.S. 
Hydrographie  Office,  1906.    PreeetUed  by  the  TJ,8.  Hydrographie  Qglce, 

PHOTOeBAPEi. 

Bombay  Presidency.  Yarley. 

Five  photographs  of  Satara  and  Mahableshwar,  Bombay  Presidency,  taken  by 
F.  G.  Yarley,  Esq.    Preeented  by  F.  O,  Varley,  Eiq, 

Mr.  Yarley  has  sent  these  photographs  as  a  first  instalment  in  response  to  a  special 
reqaest  for  views  of  India  for  the  Society's  collection.  Whilst  we  have  many  pnoto- 
graphs  of  the  frontier  and  trans-frontier  regions  of  India,  very  few  have  been  presented 
of  me  peninsala  itself.    The  titles  are  as  follows : — 

(1)  GoUecting  branches  broken  off  by  locnsts;  (2)  Tree  broken  to  pieces  by  the 
weight  of  locusts  sitting  on  it;  (3)  Locusts  eating  scrub  jungle,  Satara ;  (4)  Locusts 
flighting,  Mahableshwar ;  (5)  Mahableshwar,  saddle-back  tiill  in  distance. 

China.  Torley. 

Fourteen  pliotographs  of  Peking  and  Mukden.    Presented  by  B.  T.  Turley,  E§q, 

The  views  of  the  Imperial  tombs  and  summer  palace  are  of  special  interest.  Upon 
all  the  photographs  Mr.  Turley  has  written  full  descriptions,  from  which  the  following 
short  titles  have  been  taken  : — 

(1)  The  new  Legation  street,  Poking ;  (2  and  3)  Lake  within  the  palace  grounds, 
Peking ;  (4)  Outside  wall  of  palace  enclosure,  Peking ;  (5)  The  summer  palace,  near 
Peking;  (6)  The  tomb  of  Wen  Wang,  the  builder  of  Mukden  city;  (7)  The  Great 
Wall  at  Shan-hai-kuan ;  (8)  Great  East  street,  Mukden ;  (9  to  14}  The  Imperial 
Manohu  tombs,  Mukden. 

Japan.  Pontiag. 

Twenty-five  reproductions  of  Fuji  San,  firom  photographs  by  H.  G.  Pouting,  Esq. 
Presented  by  H.  G.  Ponting,  Esq. 

This  is  an  album  of  excellent  photographic  reproductions  of  Japan's  most  famous 
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mountain,  and  its  beautiful  sunoundingB.   The  pointB  tnm  whioh  the  yiewi  ha^e 
taken  haYe  evidently  been  oareftilly  aelected,  and  the  picturee  are  moBt  artittio  ia 
effect 

Kathmir.  Y«rbar. 

Ninety-five  photofrraphs  of  the  Earakoram  Himalayai,  taken  by  Hen  A.  O.  F. 
Perber.    Presented  by  Herr  A,  C.  F,  Ferher, 

The  expedition  of  Messrs.  Honigmann  and  Ferber  to  the  Eamkomm  ffimalaya 
last  year,  like  that  of  Dr.  and  Mrs.  Workman,  supplements  the  work  of  Sir  Martin 
Conway  in  1892,  and  the  photographs  mentkmed  below,  which  were  taken  upon  the 
expedition,  form  a  most  valuable  addition  to  the  large  number  taken  by  Sir  Martia 
Conway  and  deposited  with  the  Society.  The  photc^n^phs  are  excellent  quarter- 
plates,  and  have  been  bound  in  an  album  by  Mr.  Fer^r,  who  has  also  taken  palm 
to  carefully  name  and  describe  them. 

(1)  Landing  near  Bandipur,  Wular  lake ;  (2)  On  the  Oilgit  road ;  (8)  Dak  bunga- 
low, Burzil  pass ;  (4)  View  across  the  Deosai  plateau ;  (5-^)  View  from  top  of  Bmi 
La,  towards  Deosai;  C9-12)  View  from  top  of  Buxji  La,  towards  Indus  valley;  (18) 
Skardo ;  (14)  The  polo  ground  at  Skardo ;  (15)  The  meteorological  observatory  at 
Skardo ;  (16)  Junction  of  the  Skoro  and  Shigar  valleys ;  (17)  Looking  up  the  Skoro 
valley ;  (18)  Gk>rge  in  the  Skoro  valley ;  (19)  Looking  down  the  Skoro  valley ;  (20) 
Summit  of  Skoro  La ;  (21-23)  View  from  Skoro  La,  looking  south  towards  Deoeai ; 
(24-26)  View  from  Skoro  La,  looking  north  towards  Askole ;  (27)  Snowy  peak  on  north 
side  of  Skoro  La ;  (28)  Our  party  descending  north  side  of  Skoro  La ;  (29)  First  view 
of  Askole ;  (80)  Looking  up  the  Braldu  valley ;  (81)  Rope  bridge  across  the  Bnddu 
river;  (32)  Houses,  Askole ;  (88)  Men  from  Askole ;  (34)  Distributing  flour;  (85)  Old 
fortification  of  Askole ;  (36)  The  Braldu  valley  near  Askole ;  (87)  The  Braldu  river ; 
(38-43)  Panorama  from  the  Laskam  pass ;  (44)  Korofon ;  (45)  Crossing  the  Dumordo 
river ;  (46)  Braldu  river  above  Bardumal ;  (47)  Sir  M.  Conway's  Rochester  crags ;  (48) 
Foot  of  Baltoro  glacier ;  (49)  Camp  at  foot  of  Baltoro  glacier ;  (50)  Our  pctfiy  on  tiie 
moraine  of  Baltoro  glacier ;  (51)  Ice  blocks  broken  off;  (52)  Peak,  Baltoro  glacier ; 
(53)  Peaks  on  right  bank  of  Baltoro  glacier ;  (54)  Chober  Zechen  Luma ;  (55)  Part  of 
Cbober  Zechen  lake ;  (56)  Uli  Biaho  Luma ;  (57)  Trahonge  Luma ;  (58)  Talve  Luma ; 
(59)  Piale  Luma ;  (60)  Looking  down  the  Baltoro  glacier  from  Ordokas ;  (61)  Maaher- 
brnm ;  (62)  Carious  ice-formation  on  the  Baltoro  glacier ;  (63)  Looking  up  the  Baltoro 
glacier  ;  (64)  Looking  down  the  Mustagh  Luma  from  Mustagh  Spangla ;  (65)  Lookbig 
up  the  Mustagh  Luma ;  (66)  Old  huts  above  Mustagh  Spangla ;  (^)  Camp  Lobeana 
Blangsa ;  (68)  Looking  down  the  Mustagh  valley ;  (69)  Mustagh  Circus ;  (70)  The 
Mustagh  pass;  (71)  Seven  pagodas;  (72)  Tower  glacier;  (73)  Riocks  between  Tower 
and  Snake  glaciers ;  (74)  Snake  glacier  and  Black  tooth  ;  (75)  East  border  of  Mustagh 
Luma ;  (76)  Ascent  of  the  Mustagh  Pir ;  (77)  The  north  side  of  Neptune ;  (78)  Looking 
down  the  Mustagh  Luma;  (79)  Snake  glacier;  (80)  Our  sick;  (81)  LobB(EUia  Blangaa 
kitchen ;  (82)  Sunset  at  Lobsana  Blangsa ;  (83)  Our  stoneman  at  Lobsanga  Blangsa ; 
(84)  Fresh  snow  on  the  Baltoro  glacier ;  (85)  Lake  at  the  foot  of  Bio  glacier ;  (86) 
Street  in  Askole ;  (87)  Braldu  valley  below  Askole ;  (88)  Braldu  valley  near  PsJcora ; 
(89)  Our  party  on  the  road  to  the  Shigar  valley ;  (90)  A  bridge  constructed  by  us 
acroBs  the  Braldu ;  (91)  Gomboro;  (92)  Raft  on  the  Shigar  river;  (93)  E.  Honigmann ; 
(94)  A.  Ferber. 

Somaliland.  Swajna. 

Seven  photographs  of  camols  and  watering-places  of  the  Hand,  Somaliland,  taken 
by  Brigadier-General  E.  J.  E.  Swayne,  o.b.  PresenUd  by  Brigadier-OenercU  R  J.  E, 
Sioayney  C.B, 

Typical  photographs  of  camels  and  watering-places  in  the  barren  region  of  the  Haod, 
which  has  to  be  traversed  by  caravans  going  to  the  south  of  British  Somaliland. 


N3.— It  would  greatly  add  to  the  value  of  the  eolleotion  of  Fhoto- 
graphB  whioh  has  been  established  in  the  Map  Boom,  if  all  the  Fellows 
of  the  Sooiety  who  have  taken  photographs  during  their  travels*  would 
forward  copies  of  them  to  the  Map  Curator,  by  whom  they  will  ba 
acknowledged.  Should  the  donor  have  purchased  the  photographs*  it 
will  be  useftil  ,fi>r  refbrence  if  the  name  of  the  photographer  and  hla 
address  are  givsn. 
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THE  RHODESIA  RUINS :  THEIR  PROBABLE  ORIGIN  AND 

SIGNIFICANCE.* 

By  DAVID  RANDALL-MAOIVIGR,  MA.,  D.So.,  F.R.G.S. 

Though  the  problems  of  the  origin  and  date  of  the  rnins  in  Rhodesia 
bad  been  before  the  publio  for  about  a  generation,  from  the  time;  in 
faot,  that  Mauoh  redisoovered  Zimbabwe,  yet  up  to  the  present  year 
remarkably  little  progress  had  been  made  towards  their  solution.  In 
part  this  was  due  to  the  difficulty  of  exploring  a  country  that  has 
only  recently  been  opened  up,  in  part  to  the  concentration  of  attention 
upon  a  single  group  out  of  all  the  ruins  which  were  available  for  study, 
and  in  part  to  the  want  of  system  with  which  any  investigations  had 
been  conducted. 

The  British  Association,  when  it  arranged  to  visit  South  Africa  in 
1905,  resolved  to  make  an  e£fort  to  end  this  uncertainty,  and  asked  me 
to  precede  them  by  some  months  in  order  to  explore  and  to  prepare  a 
special  report  upon  the  subject  of  the  ruins.  Owing  to  the  great  im- 
provements effected  in  the  means  of  communication,  and  to  the  excep- 
tional facilities  afforded  to  me,  I  was  able  to  conduct  my  researches 
over  a  great  extent  of  country,  and  to  obtain  observations  which  have 
led  me  to  very  definite  conclusions,  which  may  be  briefly  summarized 
in  this  paper. 

It  is  proper  to  recall  that  this  was  not  the  first  occasion  on  which 
the  British  Association  had  manifested  its  interest  in  this  subject,  for 
it  was  with  the  aid  of  a  grant  from  that  society  that  Mr.  Theodore 
Bent,  in  1891,  made  a  partial  exploration  of  the  site  called, par  excellence, 
Zimbabwe,  as  a  result  of  which  he  published  his  well-known  volume 
'  The  Buined  Cities  of  Mashonaland.*  To  Mr.  Bent,  as  his  successors 
must  gratefully  acknowledge,  is  due  the  credit  of  having  awakened 
the  popular  interest  and  enthusiasm ;  but  to  him,  in  great  measure,  is 

*  Research  Department,  February  9, 1906. 

No.  IV.— April,  1906.]  z 
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also  dne  the  reaponsibility  for  the  uiiBoientifio  trend  which  that  intereit 
has  taken.  Before  there  was  sufficient  evidence  on  which  to  base  any 
suggestions  whatsoever  as  to  origin  or  date,  popular  opinion  settled  the 
question  to  its  own  satisfaction,  decided  that  the  Bhodesian  ruins  mugt 
be  of  immense  antiquity,  and  (following  the  mediaeval  chroniclers  in  a 
genuinely  mediaeval  spirit)  pronounced  them  to  be  the  work  either  of 
Solomon  and  the  Queen  of  Sheba,  or  at  least  of  some  of  their  Oriental 
contemporaries.  The  halo  of  melodramatic  romance,  once  created,  is 
difficult  to  dissipate,  but  I  propose  to  make  the  effort. 

First,  to  summarize  the  state  of  the  question  as  it  stood  a  year  ago. 

1.  Many  articles  had  been  found  by  the  several  persons  who  had 
dug  at  Zimbabwe  and  elsewhere,  but  not  a  single  object  had  been 
obtained  from  the  ruins  which  an  archaeologist  could  recognize  as  more 
than  a  few  centuries  old. 

2.  There  was  no  authenticated  instance  of  a  single  inscription 
having  been  found  in  the  country. 

3.  On  the  other  hand,  the  weapons,  ornaments,  etc.,  which  had  been 
found  could  be  recognized  in  almost  every  case  as  typical  products  of 
African  peoples ;  and — 

4.  Some  articles  which  were  not  African  could  no  less  definitely  be 
recognized  as  Oriental  imports  of  mediaeval  date.  These  were  Nanking 
china.  Celadon  china,  Persian  fayenoe,  and  Arabic  glass. 

5.  An  expert  surveyor  had  shown  that  the  measurements  on  whioh 
Mr.  Swan  had  based  his  astronomical  deductions  as  to  the  date  of  the 
Great  Zimbabwe  were  entirely  erroneous.  So  that  Mr.  Swan's  work 
shared  the  fate  of  Piazzi  Smyth's,  which  on  the  face  of  it  always  looked 
probable. 

There  was,  therefore,  in  spite  of  the  popular  opinion  to  the  contrary, 
no  case  whatsoever,  even  a  year  ago,  on  which  it  could  be  argued  that 
the  ruins  were  of  any  great  antiquity.  At  the  same  time,  it  was 
generally  felt  that  the  observatioos  which  had  been  made  were  by 
no  means  of  a  satisfactory  character.  It  was  possible  that  the  collec- 
tions whioh  had  been  made  were  not  representative,  and  that  the 
foundation-levels  had  not  been  properly  examined.  Underneath  the 
mass  of  what  was  undoubtedly  mediaeval  there  might  exist  older  strata* 
The  Kaffir  things  which  had  been  found  might  not  belong  to  the 
original  inhabitants,  but  to  subsequent  settlers.  And  the  latest  of 
the  untrained  excavators,  who  had  been  permitted  to  carry  out  ex- 
cavations at  the  Great  Zimbabwe,  asserted  this  to  be  the  case.  He 
had,  indeed,  been  able  to  produce  no  specimens  which  could  prove  his 
assertion  that  the  alleged  different  levels  belonged  to  widely  different 
periods  of  time,  but  it  was  possible,  nevertheless,  that  the  statement 
might  prove  to  be  true. 

It  was  my  task,  therefore,  to  carry  out  such  representative  excava- 
tions as  should  determine — 
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1.  Whether  more  than  one  period  of  time  was  represented  in  the 
ruins. 

2.  What  was  the  approximate  date  of  the  period  or  periods. 

3.  Whether,  apart  from  the  question  of  chronology,  the  ruins  had 
been  built  by  the  people  who  left  there  implements  and  ornaments 
of  African  types,  or  whether  these  were  the  result  of  a  mere  casual 
occupation. 

I  consider  that  my  excavations  have  given  the  answer  to  these 
questions,  and  have  proved — 

1.  That  the  Rhodesian  ruins  belong  to  one  period  only. 

2.  That  the  period  in  question  is  medisdval  and  post-medisBval. 

3.  That  the  buildings  were  constructed  by  the  people  whose 
implements,  weapons,  and  ornaments  are  found  there — that  is  to  say, 
by  a  negro  or  negroid  race  closely  akin  to  the  present  dwellers  in  the 
country. 

The  space  available  compels  me  to  condense  my  account  on  the 
present  occasion  within  very  narrow  limits,  but  I  will  endeavour  to 
bring  the  chief  points  l)efore  you,  and  there  will  be  ample  opportunity, 
in  the  discussion  which  is  to  follow  this  paper,  to  cross-question  me  on 
all  matters  of  detail. 

The  sites  which  I  explored  were  seven  in  number.  Three,  in  the 
more  northern  part  of  the  country,  contained  rude  buildings  of  stone 
which  are  more  primitive  in  character  and  actually  a  little  more 
ancient  in  date  than  the  better-known  constructions  of  Matabeleland 
and  the  Victoria  district.  These  three  sites  are — The  Rhodes  estate 
at  Inyanga,  a  remote  place  16  miles  north  of  the  Rhodes  estate  whioh 
I  have  named  the  Niekerk  ruins,  and  Umtali.  The  other  four  are 
Dhlo  Dhlo,  Nanatali,  Khami,  and  the  Great  Zimbabwe,  which  exhibit 
a  more  ehiborated  style  of  building,  but  do  not  differ  in  any  essential 
points  from  the  more  northern  sites.  As,  however,  the  most  decisive 
evidence  of  date  and  origin  was  obtained  from  the  southern  ruins,  I 
shall  deal  chiefly  with  them  in  this  paper. 

Dhlo  Dhlo,  in  the  Insiza  district,  is  a  fort — or,  to  be  more  exact, 
a  fortified  kraal — the  plan  of  which  is  very  similar  to  that  of  rough 
hill  forts  at  Inyanga.  The  central  portion  forms  a  sort  of  acropolis, 
well  built  with  slabs  of  very  slightly  dressed  granite.  The  walls,  as 
in  all  these  buildings,  form,  not  angles,  but  curved  arcs.  The  principle 
of  construction,  in  fact,  is  everywhere  the  ellipse,  though  adaptation 
to  every  irregularity  of  the  groiind  produces  a  plan  whioh  is  generally 
ver^*^  unsymmetrical.  At  Dhlo  Dhlo  the  walls  of  the  acropolis  rise  on 
the  north-west  front  in  three  tiers,  ornamented  with  the  four  charac- 
teristic motives  of  chess-board,  herring-bone,  chevron,  and  cord  pattern. 
(Be  it  remarked,  in  passing,  that  these  patterns  are  all  characteristically 
African,  and  found  in  every  comer  of  the  continent,  north,  south,  east, 
and  west.)    Except  on  the  principal  front,  where  tho  ground  is  less 
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broken  than  elsewhere,  there  is  only  a  single  rampart  of  stone.  The 
acropolis  is  enoirded,  exoept  on  the  front,  by  an  nndeoorated  and  very 
roughly  built  wall,  the  spaoe  between  being  ooonpied  by  hut-fonnda- 
tions.  Where  this  girdle  wall  ceases  there  are  small  outworks  at  a 
short  distance  in  front  of  the  entrance  to  the  acropolis. 

I  excavated  at  three  places.  The  first  was  by  one  of  the  outworks 
just  mentioned,  at  a  spot  which  proved  to  have  been  used  as  a  smelting- 
place;  the  draught-pipe  was  in  position,  and  there  were- several  piecee 
of  tin  slag.  Tin  is  not  known  as  a  product  of  Bhodesia,  but  a  Portu- 
guese chronicler  mentions  it  as  part  of  the  cargo  of  a  ship  of  Cambay  in 
1519  A.D.  In  the  rubbish-heap  thrown  out  from  the  hut-foundatioQ 
next  to  this  were  iron  tools,  fragments  of  green  gfauss,  and  fragments  pf 
Nanking  china.  The  second  place  was  a  great  kitchen  midden  on  a  steep 
slope  on  the  side  of  the  acropolis.  This  heap  must  have  formed  by  the 
inhabitants  flinging  all  their  rubbish  over  the  slope.  It  consisted  of 
the  contents  of  wood  fires,  with  which  were  many  objects,  mostly  in  a 
fragmentary  condition.  Here  I  found  many  iron  articles  (including  a 
pair  of  manacles  of  a  type  figured  on  a  sixteenth-century  Valencia  tile), 
stone  flakes  probably  used  for  engraving  pottery,  bronze  wire  andbronse 
sheathing,  copper  bangles,  cores  of  copper  produced  in  casting,  fragments 
of  bell-metal,  beads — some  of  which  were  of  glaze  and  porcelain — frag- 
ments  of  Nanking  china,  etc. 

So  far  the  objects  found  were  sufficiently  diagnostic,  vise.  Kafl&r 
weapons  and  implements,  Indian  beads,  medinval  metal  work,  sixteentli 
or  seventeenth  century  porcelain,  etc.  The  kitchen  midden  was  in  the 
centre  of  the  buildings,  and  obviously  belonged  to  them.  Still,  it  was 
advisable  to  go  further.  So  I  looked  for  a  hut  within  the  very  heart  of 
the  acropolis,  close  to  the  entrance,  and,  as  the  floors  of  the  huts  (for  a 
reason  presently  to  be  explained)  stood  on  different  levels,  selected  one 
on  the  lowest  level.  Digging  a  section  through  it,  I  found  below  the 
unbroken  cement  floor,  in  the  rubble  and  cement  which  formed  the 
foundation  of  the  hut,  the  following  objects :  a  sheaf  of  typical  Kaffir 
assegais ;  a  piece  of  copper  from  the  crucible,  copper  bangles ;  fragments 
of  tin ;  a  spindle-whorl ;  glaze  beads ;  two  pieces  of  flowered  blue-and- 
white  Nanking  china.  Even  if  the  tin  and  the  glaze  beads  did  not  suffi- 
ciently indicate  the  period,  the  Nanking  china,  which  is  certainly  not 
earlier  than  the  sixteenth  century  a.d.,  would  do  so.  These  objects, 
being  found  in  the  foundations  of  a  hut  which,  even  if  there  had  been 
several  distinct  periods  at  Dhlo  Dhlo  (as  certainly  there  are  not),  must 
from  its  position  have  belonged  to  the  earliest  period,  establish  the  date 
of  Dhlo  Dhlo  as  sixteenth  to  seventeenth  century  a.d. 

It  is  important  that  the  nature  and  construction  of  the  huts  should 
be  clearly  understood.  In  a  word,  then,  these  huts,  which  occur  alike 
in  the  Inyanga  district  and  in  Matabeleland  and  at  Zimbabwe,  are  the 
really  essential  part  of  the  settlement  in  each  case.    The  stone  walls. 
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wliioh  have  boon  so  maoh  admired,  are  merely  more  or  leas  elaborate 
ring  fences  enoloaing  them.  At  Dhlo  Dblo,  Naoatali,  Khami,  and 
Zimbabwe  the  huts  are  built  of  a  strong  ooQorete  or  cement,  made 
probably  from  powdered  granite,  very  similar  to  what  Lobengnla  nsed 
in  his  kraal.  They  are  oiroalar  in  form,  and  often  partitioned  into 
several  sectious.  Thns  there  is  commonly  an  inner  circle,  5  metres  in 
diameter  in  typical  oaaes,  from  whiob  partition  walln,  aboiit  5  metres  in 
length,  radiate  to  meet  the  oironmference  of  the  outer  ring.  The  walls 
in  many  oases  are  still  standing  to  a  height  of  several  feet.  The  floor, 
like  the  walls,  is  of  osmeut,  a  layer  of  it  being  placed  npon  mbble  of 
stonee,  a  foundation  which  is  strengthened  at  intervals  by  wooden  poste. 
Now,  these  hnte  are  not  confined  to  one  site,  but  are  found  in  every 
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place  which  I  explored,  with  the  exoeption  of  TTmtali,  where  an  equally 
African  type  (that  of  stone  rings  to  support  wooden  poets,  which  oocnra 
also  on  the  Inyanga  sites)  replaces  them.  They  are  not  sporadic,  foi 
tbey  are  found  in  every  part  of  an  area  so  immense  as  that  of  the 
Niekerk  ruins,  where  there  are  over  50  square  miles  of  uoiuterrupteil 
settlement.  They  are  not  subsequent  to  the  stone  walla,  for  they  occur 
not  only  outside  and  inside  theui,  but  also  built  into  one  indivisible 
mass  with  them,  so  that  at  the  Niekerk  mius  and  Nanatali  they  pre- 
sent almost  the  appearance  of  bastions.  At  Dhlo  Dhlo  the  whole 
interior  of  the  Acropolis,  and  at  Zimbabwe  the  whole  interior  of  all 
the  buildings,  have  been  filled  with  these  coostruotions  of  rubble  and 
cement,  which  fit  as  closely  to  the  sides  of  the  stone  walls  as  water 
frozen  ioto  a  glass.  At  Zimbabwe  the  cement  is  outside  as  well  as 
inside  the  stone  walls ;  it  forms  a  bed  over  the  original  bottom  of  rook 
or  sand,  a  bed  in  which  the  stone  walls  are  set  like  molars  in  a  jaw. 
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Whatever,  therefore,  is  found  in  or  underneath  the  floors  of  snoh  huts 
must  necessarily  be  oontemporary  with  the  stone  building. 

At  Dhlo  Dhlo,  as  I  have  remarked  in  passing,  the  huts  in  the 
Acropolis  stood  on  different  levels.  This  was  sometimes  due  to  the 
prejudice  of  the  old  builders  in  favour  of  having  horizontal  floors  for 
their  dwellings.  The  foundation  was  in  any  oase  built  up  with  varying 
depths  of  rubble  from  the  uneven  ground,  but  where  the  bed  rook 
dipped  a  great  deal,  it  was  easier  to  make  separate  levels  for  the  floors 
of  adjoining  huts  than  to  raise  them  all  to  a  uniform  height.  Some- 
times, however,  there  was  a  real  ceremonial  reason  for  the  distinction, 
as  appears  from  a  study  of  Nanatali. 

Nanatali,  with  its  monoliths  on  the  wall  and  its  symmetrioal  plan, 
is  the  most  attractive  of  all  the  buildings  which  I  have  seen.  It  is 
also  one  of  the  most  instructive.  A  study  of  the  ground  plan  reveals 
the  signiiioant  fact  that  here  we  have  a  direct  translation  into  stone 
of  exactly  that  principle  of  construction  which  I  have  been  desoTiliing 
in  the  cement  huts,  for  the  main  hut,  which  occupies  the  northern 
half  of  the  enclosure,  is  connected  with  the  stone  girdle  wall  round  it 
by  stone  partitions  radiating  out  from  it  like  the  spokes  of  a  wheel; 
and  when  we  realize  that  precisely  the  same  principle  of  oonstruotion 
is  found  within  the  elliptical  temple  at  Zimbabwe,  it  will  be  evident 
that  it  is  unnecessary  to  fly  to  the  Orient  to  find  analogies  for  the  plan 
of  the  latter  building. 

Again,  Nanatali  has  a  no  less  useful  lesson  to  teaoh  with  regard  to 
the  levels.  In  the  centre  of  the  northern  half  of  the  enclosure  is  the 
principal  hut  This  stands  on  an  artificial  platform  of  cement  and 
stones  strengthened  by  posts,  which  rises  2^  metres  above  the  sur- 
rounding ground;  but  the  other  three  huts,  which  the  plan  shows 
to  be  no  less  integral  parts  of  the  whole  building,  are  on  a  different 
level,  fully  2  metres  below  the  first.  From  its  size,  its  position,  and 
the  fact  that  it  possesses  a  special  entrance  of  its  own,  and  that  all 
access  to  it  from  other  sides  is  barred,  it  is  evident  that  the  main  hut 
was  that  of  the  chief.  It  was,  therefore,  in  deliberate  recognition  of 
his  dignity  that  it  was  erected  on  a  higher  plane  than  the  others. 

Nanatali  was  evidently  inhabited  only  for  a  very  short  time.  I 
found  in  one  of  the  huts  a  large  iron  nail  with  screw  head,  two  iron 
spears,  an  iron  band,  and  twisted  copper;  and  in  a  debris  heap  out- 
side one  of  the  entrances,  a  copper  implement  and  two  dakka  pipes  of 
soapstone. 

Of  Khami  I  need  only  say,  in  this  place,  that  the  results  obtained 
from  it  were  exactly  the  same  as  were  obtained  from  the  other  ruins. 
There  was  not  a  trace  of  superposition  of  periods,  and  the  objects 
found  were  just  like  those  found  on  the  other  southern  sites,  viz.  Kaffir 
spears,  assegais  and  axes  of  iron,  soapstone  pipes,  oopper  and  bronze 
metalwork,  tin,  blue-and-white  porcelain,  and  a  medieeval  iron  key. 
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Next  I  may  treat  of  Zimbabwe.  The  "  elliptiottl  temple  "  is  a  most 
interesting  baUding,  the  finest  example  of  ita  kind,  bnt  that  kind  is 
only  the  same  that  has  been  noted  on  other  sites  in  Uhodesia.  The 
"  temple  "  has,  in  fact,  aoaroely  a  feature  which  oaiuiot  be  explained  on 
the  view  that  it  is  a  royal  kraal,  of  whioh  the  plan  ia  derived  from  a 
oombination  of  the  Inyanga  or  Dfalo  Dhlo  fort  with  snoh  a  bnilding 
aa  Nanatali.  It  ia  simply  more  massive,  and  has  no  other  point  of 
superiority  over  several  of  the  other  mins.  And,  without  wishing  to 
disparage  it,  I  think  it  neoessary  to  protest  against  the  highly  ex- 
f^geiated  idea  of  its  perfection  whiob  is  go  generally  entertained  by 
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those  who  have  not  seen  Zimbabwe.  It  evinces  no  knowledge  of  arohi- 
teoture ;  only  a  certain  skill  in  piling  up  stones.  The  famous  "  temple  " 
is  inferior  to  Kanatali  in  Bymmetry  and  beauty. 

The  first  question  to  be  deoided  was  whether  there  were  any  traces 
on  the  surface  of  secondary  building.  As  to  this,  I  oan  say  unhesitat- 
ingly that  the  assertion  that  certain  walls  have  been  rebuilt  is 
erroneous,  and  is  due  to  an  imperfect  knowledge  of  the  oharaoteristica 
of  the  Rhodeaian  Tuius  in  general,  and  of  the  shoddy  methods  of  their 
builders. 

Next,  it  waa  necessary  to  test  the  assertion  that  there  was  a  super- 
position of  periods.  The  last  excavator  had  nearly  rendered  this  im- 
possible by  ruthlessly  sweeping  ont  of  the  interior  almost  everything 
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that  stood  above  ground  down  to  floor-level.  He  had,  however,  left  a 
small  oomer  in  enolosure  15,  only  about  1  metre  in  diameter,  but  stand- 
ing almost  to  its  original  height.  By  a  ourious  pieoe  of  g^i  fortune, 
this  was  the  part  of  whioh  he  had  published  a  section,  distinguishing 
six  or  seven  strata  above  the  level  of  the  floor.  It  was  evident  at  the 
first  glanoe  that  these  strata  were  an  illusion ;  the  whole  height  of  the 
mass  (1*9  metre  from  the  floor  upwards)  was  homogeneous  oement, 
and  it  had  been  the  platform  of  suoh  a  hut  as  has  been  described  above. 
The  exoavator  in  question  states  that  he  destroyed  a  "  modem  Maka- 
langa"  hut  whioh  stood  on  this  patoh,  and  the  destruction  is 
unfortunately  complete.  But  in  the  oement  foundation  of  that  hut  I 
found  the  usual  supporting  wooden  baulks,  one  of  which  was  over  a 
metre  long,  and  so  would  have  passed  through  several  of  the  supposed 
chronological  strata.  As  a  matter  of  fact,  this  excavator,  not  under- 
standing how  such  platforms  were  made,  had  mistaken  the  layers 
formed  by  the  separate  blocks  of  cement  for  chronological  periodsi 
t  \  That  there  was  no  difference  in  character  between  the  contents  of  the 

mass  at  different  depths  I  found  by  digging.  The  rubbish  thrown  in 
with  the  cement  contained  exactly  similar  articles  at  all  depths ;  and 
at  8*8  metres  below  the  level  of  his  "  modem  "  Makalanga  hut  I  found 
spindle-whorls,  coils  of  copper  for  bracelets,  and  pottery,  all  of  just  the 
same  kind  as  occurred  on  the  level  of  that  hut. 

This  is  the  lowest  spot  in  the  temple;  the  articles  I  refer  to  were 
found  below  the  level  of  the  foundation  walls,  and  consequently  the 
walls  of  the  **  temple  "  were  erected  on  a  higher  level  than  one  which 
contains  typical  Kaffir  products. 

Like  the  other  ruins,  therefore,  the  ''elliptical  temple"  was  built 
by  Kaffirs,  and  its  date  is  decided  by  fragments  of  china,  Nanking 
ware,  and  medisBval  Arabic  glass.  The  interior  was  wholly,  or  almost 
wholly,  occupied  at  one  time  by  circular  platforms  of  cement  of  the 
kind  which  have  been  described,  but  only  traces  of  these  now 
remain. 

From  the  valley  ruins  I  obtained  analogous  results ;  there  was  no 
superposition  of  periods  anywhere,  and  off  the  ground-rock  1  recovered 
medisaval  Persian  fayence,  glaze  and  glass  beads,  as  well  as  many  Kaffir 
articles. 

There  can,  therefore,  be  no  reasonable  doubt  as  to  the  date  of  the 
elliptical  temple  and  other  buildings  at  Zimbabwe.  They  are  con- 
temporary, to  within  a  century  or  so,  with  Dhlo  Dhlo,  Nanatali,  and 
Khami,  not  earlier  than  1400  or  1500  a.d.,  and  possibly  even 
later. 

Simply  as  an  inhabited  site,  Zimbabwe  may  have  been  occupied  a 
little  longer,  for  below  the  level  of  the  walls  I  found  a  thin  stratum  of 
ashes  containing  '* Makalanga"  objects,  0*8  metre  thick,  which  might 
have  been  formed  by  an  earlier  settlement.    This  settlement,  however, 
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of  whioh  there  was  do  other  iraoe,  would  not  extend  the  date  of  its 
oocapatioQ  more  than  a  few  generations.  If  snch  a  hypothetical  settle- 
ment existed,  it  would  have  been  contemporary  with  the  roughly  built 
ruins  of  Inyanga  and  the  Niekerk  ruins.  For  that  these  hill  forts,  in- 
trenchments,  and  pit-dwellings  date  from  slightly  before  the  Portuguese 
period  I  infer  from  the  absence  of  imported  medisdval  articles,  as  well 
as  from  Dos  Santos*  statement  that  certain  ruins  a  little  north  of  them 
near  the  Zambezi  were  deserted  in  his  day  (Doe  Santos  wrote  in  1609). 
Inyanga  and  the  Niekerk  ruins,  howeyer,  cannot  be  considerably  older 
than  Zimbabwe,  as  they  constitute  a  series  of  which  Umtali  is  the  most 
southern  link,  and  at  Umtali  was  disoovered  a  building  which  possessed 
the  characteristics  of  the  deyeloped  Zimbabwe  style,  as  well  as  a  frag- 
ment of  mediasYal  ware.  EafBr  articles  were  found  in  abundance  on 
these  northern  as  well  as  on  the  southern  sites,  there  was  no  super- 
poeitioD  of  periods,  and  the  details  of  the  building,  as  well  as  the  objects 
found,  were  of  native  African  kind. 

Having  referred  to  a  Portuguese  writer,  I  will  conclude  this  account 
by  stating  that  while  the  Portuguese  penetrated  so  little  beyond  the 
Zambezi  and  the  coast  that  it  was  not  to  be  expected  that  they  would 
be  able  to  give  any  aooount  of  the  buildings  in  the  interior,  yet  there 
are  extant  two  passages  which  support  the  inferences  that  I  have  drawn 
from  excavations.  They  state  explicitly  that  the  houses  of  a  Mono- 
motapa  in  1506  were  of  "  stone  and  clay  "  (Alca^ova),  and  that  buildings 
described  as  similar  to  the  elliptical  temple  of  Zimbabwe  were  actually 
being  inhabited  by  the  "  captains  "  of  the  "  king  of  Benomotapa  "  in  the 
sixteenth  century  (De  Goes). 

If  I  have  spoken  very  positively  upon  the  antiquity  and  the  origin 
of  the  ruins  in  Rhodesia,  it  is  because  1  regai'd  these  questions  as  having 
been  decided  by  the  results  of  my  field-work.  On  the  second  part  of 
the  theme  whioh  is  to  be  discussed,  viz.  the  character  of  the  foreign 
intrusions  on  the  East  Coast  of  Africa  and  the  date  to  which  they 
should  be  ascribed,  I  speak  with  much  more  diffidence,  since  I  bring  no 
new  or  expert  knowledge  to  bear  upon  it.  The  authorities  are  accessible 
to  all,  and  have  been  studied  by  others  more  closely  than  by  myself. 
Yet  I  may  venture  tc  draw  attention  to  one  or  two  points;  It  is  not 
always  appreciated  that  there  is  little  documentary  evidence,  and  there 
is  no  archaBological  evidence  extant  to  prove  that  the  civilized  world 
had  any  considerable  knowledge  of,  or  intercourse  with.  East  Africa 
prior  to  the  time  of  Mohammed.  The  dates  of  the  Arab  and  Persian 
settlements,  which  the  Portuguese  of  the  sixteenth  century  found  lining 
the  coast  from  Cape  Delgado  to  Cape  Ouardafui,  are  known  from  the 
chronicle  of  Eilwa.  The  most  ancient  is  Magadoxo,  which  was  founded 
not  earlier  than  the  tenth  century  a.d.  Sofala  itself,  as  the  chronicle 
states,  was  first  colonized  from  Magadoxo,  and  there  is,  therefore,  no 
justification  for  ascribing  to  it  an  earlier  date  than  the  eleventh  century 
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A.D.  That  in  the  days  of  the  Boman  Empire  the  Mosambiqne  ooast  and 
the  Zambezi  were  beyond  the  ken  of  geographers  seemB  apparent  botii 
from  Ptolemy  and  from  the  Periplna  of  the  "  Bed  sea.**  Tor  the  identi- 
fication of  the  sites  mentioned  in  these  two  works,  Ireferenoe  may  be 
made  to  the  standard  authority  of  Ouillain,  who  considered  Bhapta«  the 
most  southern  plaoe  mentioned*  to  have  been  situated  on  the  Bufiji — 
that  is  to  say,  in  S°  of  S.  lat.;^  The  documentary  evidence,  therefore, 
on  the  one  hand,  absolutely  forbids  us  to  suppose  that  Arabs,  or  any 
other  people  known  to  the  ancient  geographers,  penetrated  as  far  south 
as  Cape  Delgado;  and,  on  the  other  hand,  it  is  too  defective  to  justify 
the  inference  frequently  drawn  from  the  mere  catalogue  of  place-names, 
vis.  that  any  considerable  trade  existed  in'Ghrsooo-Boman  times,  even 
with  what  is  now  British  and  German  East  Africa.  Until  the  spade  of 
the  explorer  comes  to  our.  assistance,  we  can  only  safely  affirm  that 
these  countries  were  not  absolutely  unknown  at  that  period,  A  fariiari* 
if  I  would  suspend  judgment  with  regard  to  so  late  a  time  as  that  of 
the  Boman  Empire,  I  refuse  to  discuss  anything  so  shadowy  as  the 
possibility  of  a  yet  earlier  trade  with  any  country  further  south  than 
Somaliland,  the  Punt  of  the  Egyptians. 

Ethnological  data  are  not  in  any  way  inconsistent  with  this  attitude. 
Granting,  what  seems  to  be  the  case,  that  the  racial  type  of  the  peoples 
at  present  existing  all  down  the  East  Coast  betrays  Semitic  mStis$a§e 
in  varying  amounts,  yet  it  cannot  be  proved  that  south  of  the  equator 
the  intrusion  of  this  foreign  racial  element  is  not  comparatively  recent. 


Before  the  difloussioD,  the  Chairman  (Sir  Thomas  Holdich)  read  the  foIlo?ring 
commuDlcations : — 

From  Dr.  Arthub  Evans,  f.ba  :  My  opinion  on  the  question  of  Zimbabwe  can 
have  no  special  value.  I  kttow  nothing  personally  of  that  port  of  Africa.  On 
the  other  hand,  I  was  long  ago  negatively  convinced  that  the  supposed  evidence 
of  early  contact  with  Arabia  or  Phoaaicia  had  no  real  basis.  In  fact,  it  seemed  to 
me  that  there  was  nothing  in  the  architecture  or  the  reoiaios  discovered  in  common 
with  either  early  Arabian  or  Phoenician  models  as  far  as  they  were  known.  On 
the  occasion  of  a  lecture  by  Mr.  Hall  at  Oxford,  I  pointed  out  the  great  pre- 
sumption that  there  was  that  the  existing  ruins  were  simply  enlarged  examples 
of  native  kraals.  I  regard  Mr.  Maclver^s  researches  as  having  been  carried  out  by 
the  true  scientific  method,  and,  so  f&r  as  the  dating  goes^  I  think  that  he  has  made 
out  a  satisfactory  case  for  their  late  mediasval  origin.  But  I  have  not  the  local 
knowledge  to  express  myself  in  any  other  than  in  general  terms. 

From  Prof.  J.  W.  Gbeqobt,  f.b.8.:  Looking  at  the  date  of  the  prehistoric 
mining  in  Rhodesia  from  a  mining  point  of  view,  it  is  certain  that  some  of  the 
mines  were  modern,  but  that  others  may  be  of  considerable  antiquity.  It  is  clear, 
from  their  size  and  extent,  that  a  large  amount  of  gold  has  been  derived  from 
them,  and  by  mining  methods  unlike  those  adopted,  to  my  knowledge,  by  any 
uninstructed  negro  people.  That  the  original  mining  instructors  were  either 
Phoenicians  or  people  under  Phoenician  influence,  is  supported  by  the  shape  of 
their  ingots.  They  were  '*  astragali,"  to  use  the  term  by  which  Diodorus  described 
the  tin  ingots  obtained  by  the  Phoenicians  from  Cornwall.    The  shape  of  Cornish 
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the  centre,  8". 


2,  INGOT  MOULD,  ZIMBABWE. 

Dimensiong, 

Length  of  mould,  7"  ;  width, 
2|"  ;  thickness,  2'  ;  length 
of  cavity,  5A"  left-huid 
side  ;  length  of  cavity,  6^" 
right-hand  side ;  maximum 


Mtiagali  18  kaown  from  the  specimen  dredged  at  the  entrance  to  Falmouth  harhour 
and  described  by  Sir  Henry  Jamee.**    Its  form  is  shown  on  the  accompanying 
figure,  for  comparison  with  the 
cavity  of  an  ingot-mould  found 
at  Zimbabwe   and  now  in  the 
Capetown    Museum.      For    the 
opportunity  of  measuring  it,  I 
am  indebted  to  Mr.  Wm.  Sclater. 
It  seems  to  me  improbable 
that  negroes  in  East  Africa  should 
haye  stumbled  by  chance  on  the 
same  pattern  of  ingot  as  those 
which  the   Phoenicians   used   in 
Cornwall;  so  that,  whoever  ac- 
tually built  Zimbabwe,  it  seems 
probable  that  there  are  traces  of 
Phoenician  influence  on  the  early 
mining    industry    of    Rhodesia. 
This  resemblance  has  been  pre-    i,  tin  inqot,  pal- 
viously  remarked  by  Bent.  mouth. 

Dr.  KeANE  :  I  should  like  to  Dimensions. 

make  a  few  remarks,  first  on  the  L^»S">»  2'  U" ;  width, 
.    ^  .        1..  *   -ar  11    ;     thickness    at 

very  imperfect  way  m  which  Mr. 

Maclyer  has  presented  the  case, 

and  secondly  upon  the   second 

part  of  his  theme,  which  he  has 

scarcely  presented  at  all.   I  refer, 

in   the   first  instance,  to  those 

objects  on  which  the  Semitic  school  builds  its  first  argument.    Such  are  the 

conic  tower  and  the  other  smaller  cones,  the  slate  beams,  the  birds,  and  the 

phalli,  and  other  such  objects  which  are   not  found  anywhere  else  in  Africa, 

which  the  Africans  would  be  quite  incapable  of  making,  and  which,  on  the  other 

hand,  point  most  directly  to  Semitic  worship  as  known  to  us  from  the  remains  in 

South  Arabia,  in  Syria,  in  Sardinia,  and  elsewhere  in  the  Mediterranean  lands.    All 

these  objects  are  passed  over  in  absolute  silence,  as  is  also  the  drainage  system, 

which  reminds  us  much  more  of  the  Boman  Cloaca  Maxima  than  of  any  similar 

structures  which  have  ever  been  constructed  by  the  aborigines.     I  come  now  to 

the  mines,  to  the  gold  workings,  which  are  admittedly  in  intimate  association  with 

the  monuments  above  ground,  and  are  fully  described  by  Bent,  Maund,  and  others. 

Maund  refers  to  the  tens  of  thousands  of  slaves  who  must  have  been  at  work  in  the 

mines,  and  the  millions  of  tons  which  must  have  been  overturned  in  their  search 

for  gold,  of  which  some  seventy-five  million  pounds  sterling  are  stated  by  good 

judges  to  have  been  recovered  from  these  workings.    Mr.  J.  M.  Stewart  also  speaks 

of  the  numerous  workings  which  are  mentioned  in  my  *  Boer  States,'  p.  43,  and 

which  show  that  centuries  ago  mining  was  practised  on  a  most  extensive  scale,  that 

vast  quantities  of  ore  had  been  worked,  and  that  by  "  engineers  of  a  very  high 

order."    During  his  look  around,  has  Mr.  Maclver  discovered  any  aborigines  who 

could  be  described  as  engineers  of  a  very  high  order  ? 

On  the  second  part  of  his  theme,  the  knowledge  or  ignorance  possessed  by  the 


The    outer    shape    of    the 
mould  is  approximate. 


*  *  Note  on  the  Block  of  Tin  dredged  up  in  Falmouth  Harbour.'    Stanford :  18G3. 
11  pp.,  4  pi. 
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ancients  of  the  southem  regions,  Mr.  Maclyer  makes  the  hazardous  statement  that 
the  ancients^  even  so  late  as  the  Roman  Empire,  had  no  knowledge  of  those  partff, 
and  he  refers  in  proof  to  the  Periplus  of  the  Red  sea,  which  in  those  days  meant 
the  Indian  ocean.    On  the  Periplus  fresh  light  has  recently  heen  thrown  by  Eduard 
Glaser,  who  has  discoyered  that  it  was  composed  by  a  certain  Basil  of  Alexandria, 
who  was  evidently  much  interested  in  the  trade  of  the  Far  East.     This  Basil 
describes  the  nayigation  of  the  east  coast  of  Africa  down,  not  merely  to  Oape 
Rbapta,  but  all  the  way  to  the  extremity  of  the  continent.     He  mentions  the 
island  of  Mennthias,  which  must  be  absolutely  identical  with  Madagascar.    There 
were  large  rivers  teeming  with  crocodilep,  and  there  were  also  wickerwork  weirs 
for  catching  fish,  a  description  which  tallies  with  Madagascar  and  with  no  other 
island  on  the  east  coast.    He  says,  further,  that  the  Indian  ocean  trended  round 
westwards,  and  eventually  mingled  with  the  waters  on  the  other  side  of  Afiica — 
that  is,  the  Atlantic  ocean.    Now,  Basil  lived  in  the  time  of  Nero,  consequently 
it  was  then  known  that  Africa  was  an  island.    But  it  was  also  known  to  be  an 
island  long  before  that  period.    Herodotus,  who  is  often  misquoted  on  this  pointy 
tells  us  plainly  (iv.  42)  that  King  Necho«,  about  610,  equipped  an  expedition 
conducted  by  PhcBuicians,  who  sailed  round  Africa  in  three  years  and  came  back 
by  the  Pillars  of  Hercules  to  Egypt,  having  started  from  the  head  of  the  Red  sea. 
He  says,  moreover,  that  Africa  was  thus  proved  to  be  wtpi^vros,  which  means 
circumnavigable,  all  except  the  isthmus  of  Suez ;  and  he  further  adds  that  Nechoe 
proved  this  for  the  first  time.    What  he  disbelieves  was,  not  the  circumnavigation, 
but  the  statement  of  the  circumnavigators,  that  they  had  the  sun  always  on  their 
right  hand,  which,  of  course,  be  could  not  then  understand.    There  is  just  one 
other  point.    I  mentioned  in  the  introduction  to  Mr.  Hallos  'Great  Zambabwe/ 
and  also  in  *  The  Gk>1d  of  Ophir,'  that  the  ancients  were  well  acquainted  with 
Madagascar  and  had  continuous  intercourse  with  it  at  a  very  remote  period,  and 
I  am  now  glad  to  say  that  I  am  supported  in  this  statement  by  M.  Ghrandidier, 
who  is  facile  princepi  in  everything  connected  with  the  subject  of  Madagascar. 
He  writes  me  that  he  has  proof  that  they  were  connected  with  the  Comoro  islands, 
and  that  colonists  were  sent  out,  not  only  from  South  Arabia,  but  from  Idumea^ 
who  settled  in  thore  parts.    And  mention  is  made  by  the  author  of  the  Periplus 
of  the  '*  Fire  men,"  a  most  appropriate  epithet  for  the  inhabitants  of  these  Comoro 
islands,  where  active  volcanoes  still  exist  almost  in  sight  of  Rhodesia.    Therefore, 
there  was  no  conceivable  trouble  for  the  Arabians  and  the  PhcBuicians,  who  had 
fleets  in  the  Indian  ocean,  to  reach  these  regions  in  quest  of  gold. 

Mr.  R.  N.  Hall:  Mr.  Maclver's  paper  is  noticeable  for  certain  omissions. 
In  the  main  Mr.  Maclver  has  fixed  upon  certain  ruins,  Dblo  Dhlo  and  Khami, 
as  determining  the  general  character  and  age  of  the  whole  of  the  ruins  in 
these  territorie?,  which  groups  seven  years  ago  were  ^hown  by  Mr.  Neal,  Dr. 
Schlichter,  Mr.  Telford  Edwards,  and  myself  not  to  possess  any  claim  to  remote 
antiquity.  He  gathers  the  whole  of  the  ruins  into  one  class,  notwithstanding 
that  it  is  admitted  by  archaeological  experts,  and  by  architects  and  practical 
builders,  that  there  are  widely  varying  styles  of  architecture,  plan,  and  construc- 
tion, each  type  occupyiog  certain  defined  areas,  and  each  yielding  relics  only  found 
in  such  particular  type  of  ruin. 

Also,  in  his  description  of  any  one  ruin,  say  Great  Zimbabwe,  he  passes  as 
belonging  to  one  alleged  Kafir  period,  all  reconstructions  and  extensions,  as  part 
of  the  original  buildings,  notwithstanding  such  groups — Zimbabwe,  in  particular — 
show  obviously  successive  occupations  and  buildings  of  several  distinct  periods. 
The  paper  is  conspicuous  for  the  omission  of  references  to  the  numerous  and 
lengthy  chains  of  forts,  which,  in  his  block-bouse  system,  protect  well-defined 
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routes  throughout  the  country,  and  also  leading  towards  the  coast.  It  makes  no 
reference  to  the  conical  tower  and  its  allied  platform  and  parallel  passage,  and  to 
the  hundreds  of  phalli  found  in  the  older  type  of  rnin,  and  in  such  only  where  the 
exceptionally  weU-huilt,  massive  curved  walls,  with  mural  decoration,  surmounted 
with  conical  towers  or  monoliths,  or  hoth,  are  directed  towards  the  east  or  west. 
It  fails  to  explain  the  alleged  parallelisms  existing  between  the  architecture  and 
construction,  plan  and  mural  decoration,  of  undoubted  ancient  buildings  in  South 
Arabia — Marib,  for  instance,  and  those  of  the  oldest  type  of  building  in  Rhodesia, 
and  of  the  parallelisms,  if  not  identity,  as  pointed  out  by  Dr.  Keane,  existing 
between  the  hill  terraces  of  Inyanga  and  the  hill  terraces  of  South  Arabia.  It  is 
silent  as  to  the  undoubted  evidences  of  a  certain  degree  of  civilization  testified  to 
in  skill  of  building,  with  elaborate  system  of  drainage  and  military  defence,  also  in 
mining  and  assaying  of  reefs,  and  most  emphatically  and  imanimously  demonstrated 
by  a  very  large  body  of  expert  opinion  as  being  altogether  beyond  the  capacities 
of  existing  Kafir  races.  Over  450  years  ago,  De  Barros  stated  that  Makalanga, 
"  naked  and  savage,**  lived  within  the  Zimbabtre  temple,  but  these  were  so  abso- 
lutely ignorant  of  the  origin  of  the  ruins,  possessing  no  tradition  concerning  them, 
that  they  said  they  were  erected  by  the  devil  *<  because  they  (the  ruins)  were 
beyond  their  powers  to  execute."  The  Makalanga  of  to-day  say  exactly  the  same 
•as  their  ancestors  of  more  than  450  years  ago. 

The  paper,  too, 'ignores  the  close  association  found  in  every  single  instance 
of  phallus  and  bird,  and  the  fact  that  the  birds  are  further  associated  with  conical 
towers,  and  that  all  the  birds  were  discovered  occupying  an  eastward  position.  Mr. 
Maclver  considers  the  bird  to  be  but  a  Kafir  tribal  totem ;  but  there  is  no  post- 
mediseval  record  to  this  effect,  nor  any  traditions  among  the  natives,  with  whom 
tradition  dies  exceedingly  hard.  The  existeoce  of  any  tribe  with  the  eagle  for  its 
totem  is  quite  possible,  for  there  is  not  a  single  specimen  in  natural  history  pertain- 
ing to  South  AlHca  which  has  not  been  appropriated  for  totem  by  some  Kafir 
race,  tribe,  sub-tribe,  family,  or  caste. 

But  surely  conical  towers,  platforms,  parallel  passages,  carved  birds,  phalli, 
all  found  in  close  association,  and  never  otherwise,  point  distinctly  to  some  Semitic 
influence.  The  architecture,  plan,  and  construction  of  buildings,  the  form  of 
religious  worship  practised  at  Zimbabwe,  and  the  methods  of  ancient  mining  in 
Rhodesia,  and  the  Semitic  impression  on  the  Makalangs,  all  testify,  so  the  most 
authoritative  experts  have  always  maintained,  to  Semitic  influence  in  some  period 
of  antiquity. 

Nor  does  Mr.  Maclver  explain  why — ^if,  as  he  alleges,  oar  monuments  are  of 
Kafir  work — ^such  monuments  should  be  absolutely  confined  to  one  area  of  the 
country,  and  why  they  are  not  to  be  found  in  any  other  part  of  Africa  south  of  the 
equator.  Mr.  Maclver  admits  he  paid  no  attention  whatever  to  the  ancient  gold- 
mines, yet  he  practically  suggests  that  the  scores  of  millions  of  pounds'  worth  of 
gold  extracted  from  the  rock  in  the  oldest  mines  was  placed  on  the  world's  metal 
market  in  post-medisBval  times.  This  is  a  suggestion  unwarranted  by  history, 
research,  and  the  evidence  presented  by  the  mines.  The  post-medisBval  references 
to  the  gold  export  from  this  country  distinctly  relate  to  alluvial,  or  shed-gold 
washed  from  the  river-beds.  For  instance,  *^  the  Kafirs  from  Monomotapa  prefer 
the  gold  taken  from  the  rivers  to  that  taken  from  the  mines." 

The  Ajtibian  historians  of  between  900  and  1150  a.d.  speak  of  the  export  of 
gold  from  Sofala  as  a  long-established  and  flourishing  trade.  Fourteen  years  ago 
Mr.  John  Hays  Hammond,  the  well-known  gold-mining  expert,  reported  that  from 
the  oldest  type  of  gold-mines  many  scores  of  millions  of  pounds'  worth  of  gold  had 
been  extracted  in  some  very  remote  period  of  antiquity  ;  also,  that  there  had  been 
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BUccessioDs  of  gold-mining  at  different  periods.  Eight  years  ago  Mr.  Telford 
Edwards  made  an  estimate — and  the  details  of  his  calculations  are  published— >that 
at  least  £75,000,000  worth  of  gold  had  been  extracted  from  the  reefs  in  prehifltorie 
times.  But  fourteen  years  ago,  and  even  eight  years  ago,  the  area  of  ancient  gold- 
mining  was  far  from  being  ascertained ;  the  great  bulk  of  the  ancient  mines  w«re 
undiscovered,  and  it  is  very  probable  that  this  estimate  was  far  exceeded. 

The  late  Prof.  Sir  Le  Neve  Foster  and  other  mining  experts  claimed  remote 
antiquity  for  the  older  type  of  mines.  They  pointed  out  the  skill  in  mining 
engineering  of  the  ancients ;  that  they  must  have  been  experienced  in  their  art  of 
mining  in  their  homeland ;  and  that  there  was  great  similarity  between  mining  In 
Rhodesia  and  ancient  mining  in  the  Near  East.  Every  mining  engineer  in  Rhodesia 
has  spoken  of  the  skill  of  the  ancient  miners  as  altogether  beyond  the  capacity  of 
any  present  native  race. 

I  believe  the  oldest  ruins,  and  the  mines  particularly,  represent  the  latest  phase 
of  a  Semitic  influence  which  existed  in  Rhodesia  far  back  in  remote  times^ 
possibly  before  the  Christian  era ;  and  though  it  must  be  admitted  that  there  are 
both  ruins  and  gold-workings  in  Rhodesia  which  are  only  of  post-mediieval  origin, 
I  am  not  prepared  to  accept  the  theory  of  the  purely  Kafir  origin  of  the  whole  of 
the  monuments  and  mines  in  the  country  until  further  investigations  have  been 
made  into  the  question  of  the  gold-mines. 

Sir  Harbt  Johnston  :  I  have  never  been  exactly  to  the  part  of  Africa  where 
these  ruins  are  situated,  but  if  my  opinion  is  of  any  value,  I  should  say  my  own 
convictions  remain  relatively  unshaken  that  there  was  at  a  period  at  least  as  early 
as  the  birth  of  Christ — I  believe  earlier — an  incursion  into  this  country  of  a  Semitic 
race  of  teachers.  I  cannot  otherwise  explain  the  gold-mining,  the  soapstone  birds, 
the  phalli,  and  the  several  other  features  in  these  remains  which  are  so  utterly 
unlike  anything  that  has  ever  been  made  by  any  race  of  Bantu  negroes.  Neither 
is  there  evidence  to  show  they  could  have  been  made  by  Hottentots.  My  own 
belief  is  that  the  presence  in  Africa,  south  of  the  Zambezi,  of  Bantu  negroes  is  a 
relatively  modem  phase.  The  first  violent  eruption  of  the  Zulus  may  have  driven 
away  the  pre-Islamic  Arabs,  and  yet  not  have  completely  caused  the  gold-mining 
to  cease.  It  is,  however,  most  useful  to  all  of  us  that  Mr.  Maclver  should  have 
made  a  searching  inquiry  and  have  put  before  us  an  alternative  view.  All  his 
arg^ment8  ought  to  be  considered  much  more  carefully  than  they  can  on  this 
occasion,  and  not  be  hastily  rejected.  Still,  I  do  not  think  his  having  found 
Nanking  pottery  in  the  foundations  of  one  or  more  of  these  structures  should  induce 
us  to  give  up  too  readily  the  belief  that  at  some  period  of  possibly  more  than  two 
thousand  years  ago,  Arabians,  or  people  from  the  direction  of  Arabia,  did  make 
their  way  down  the  coast  of  Africa  in  the  search  for  gold^  and  that  they  were  in 
some  way  answerable  for  these  buildings. 

Mr.  Selous  :  As  I  had  travelled  and  hunted  for  a  number  of  years  in  Eastern 
Mashonaland  before  the  country  was  opened  up  by  the  British  South  Africa 
Company,  I  had  seen  a  number  of  walled  towns  and  but  foundations  made  of  well- 
fitted  granite  bricks,  which  the  natives  said  had  been  put  together  by  their  ancestors. 
I  did  not  see  the  great  Zimbabwe  until  1890,  and,  being  no  expert  or  archaeologist, 
I  do  not  know  how  to  explain  the  discovery  there  of  phallic  emblems  and  a  soap- 
stone  copper  mould ;  but  of  one  thing  I  am  quite  sure,  and  that  is,  that  the  building 
of  walled  towns  and  circular  buildings,  and  the  extraction  of  gold  from  quartz,  did 
not  come  to  a  sudden  end  a  long  time  ago,  nor  can  I  see  any  evidence  that  a  highly 
cultured  civilized  people  ever  lived  in  that  country,  who  were  destroyed  by  the 
sudden  incursion  of  a  barbarous  race. 

There  is  abundant  evidence  to  show  that  in  the  countries  of  Makoni  and  Umtasa 
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the  ancestors  of  the  present  occupants  of  that  part  of  Mashonaland  were  living  in 
yery  well-built  walled  town?,  and  Makoni's  people  still  make  offerings  to-day  to  the 
spirit  of  Ghipadzi  at  a  well-built  Zimbabwe^  where  he  is  said  to  be  buried.  Makoni 
is  said  to  be  the  direct  descendant  of  Ghipadzi.  In  my  opinion,  it  was  the  Zulu 
inyasions  of  the  early  part  of  the  last  century  which  put  a  stop  to  the  wall-building 
in  Mashonaland,  and  which  gradually  drove  the  Mashonas  out  of  their  walled 
towns  to  seek  refuge  on  the  tops  of  the  hills,  and  which  also  put  an  end  to  the 
extraction  of  gold  from  quartz.  Early  in  the  last  century  Mashonaland  was 
invaded  by  a  horde  of  Swazi  Zalus,  then  by  the  Abagaza,  a  Zulu  tribe  under 
Maoikop,  and  in  1840  by  the  Matabele,  who  came  from  the  west.  Many  old 
Matabele  men  to  whom  I  have  spoken  have  told  me  that  when  they  first  invaded 
Mashonaland  they  found  the  natives  working  for  gold  in  the  "  amaguti " — that  is, 
in  the  deep  holes,  and  in  1891  a  bark  bucket  and  a  bark  rope  were  found  at  the 
bottom  of  a  shaft  120  feet  deep,  between  the  Umfuli  and  Umzweswe  rivers.  This 
rope  and  bucket  could  not  have  been  very  old,  and  lying  with  them  were  an  ordinary 
Mashona  axe  and  other  implements.  Moreover,  as  late  as  in  1870  Mr.  Thomas 
Baines  found  the  Mashonas  near  Lo  Magondis  still  extracting  gold  from  quartz. 

In  1882  I  examined  an  old  shaft  near  the  Tati  river  in  western  Matabeleland, 
and  found  the  roof  in  one  place  supported  by  seven  poles  made  of  mopani  wood 
(the  common  wood  of  the  country).  I  examined  all  these  poles  very  carefully,  and 
found  that  they  all  had  the  bark  on  them,  and  had  all  been  chopped  with  the  same 
small  narrow-bladed  axes  that  are  used  by  the  natives  to-day.  Near  this  old  gold- 
working  there  used  to  be  a  very  well-built  circnlar  wall,  made  of  fitted  granite 
stones,  with  a  herriog-bone  pattern  on  one  side  of  it.  I  am  sure  that  the  gold- 
workiog  in  this  district  was  put  a  stop  to  by  the  Matabele  invasion  of  1840. 

I  think,  too,  there  is  strong  evidence  that  the  natives  who  lived  on  the  hill 
behind  the  Great  Zimbabwe  and  everywhere  else  in  Mashonaland  lived  in  huts 
built  of  poles  plastered  with  mud  and  thatched  with  dry  grass.  At  the  foot  of  the 
hill  behind  Zimbabwe  there  are  two  enormous  holes  in  the  ground,  and  these  were 
undoubtedly  the  places  from  which  the  natives  dug  the  clay  used  by  them  to 
plaster  their  huts  and  make  their  pottery,  for  close  to  any  modern  Mashona  village, 
or  close  to  the  site  of  any  abandoned  town,  you  will  always  find  a  similar  though 
smaller  hole  for  the  same  purposes.  I  never  myself  could  see  any  sign  of  a  highly 
cultured,  civilized  race  of  people  having  lived  at  Zimbabwe  or  anywhere  else  in 
Mashonaland.  I  walked  round  the  top  of  the  wall  of  the  Great  Zimbabwe,  and 
found  that  it  varied  in  breadth  from  6  feet  to  13  feet,  and  I  believe  that  the  people 
who  built  it  intended  to  construct  a  circular  building,  but  as  they  only  worked  by 
eye  without  taking  any  measurements,  they  made  it  elliptical.  Surely  if  they  had 
any  knowledge  of  a  written  character,  they  would  have  had  inscriptions  on  the 
soapstone  pillars  embedded  in  the  walls  of  the  fortress  on  the  hill  above  the  Great 
Zimbabwe,  but  there  were  nothing  but  herring-bone  and  lozenge-shaped  ornamenta- 
tions. I  examined  these,  and  nothing  could  have  been  more  rude ;  there  was  not 
a  single  straight  line  in  them.  Any  native  could  cut  such  patterns  in  wood  or  soft 
stone  at  the  present  time.  Given  a  powerful  chief  in  Mashonaland  a  hundred 
years  ago,  at  a  time  when  the  natives  were  still  accustomed  to  building  walls  of 
well- fitted  granite  stones,  aod  I  see  no  reason  why  such  a  chief  could  not  have  had 
such  a  building  as  the  Great  Zimbabwe  put  up. 

Mr.  C.  H.  Read  :  My  contribution  to  this  discussion  will  be  a  very  short  one, 
seeing  that  I  have  not  seen  these  ruins  myself,  but  I  have  only  seen,  during  recent 
years,  sundry  of  the  remains  that  have  been  dug  from  them.  Some  years  ago 
Colonel  Rhodes  brought  me  divers  objects  which  had  been  found  under  similar 
conditions  to  those  described  by  Mr.  Maclver.  But  with  regard  to  these,  I  may  say 
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nothiog  that  was  brought  to  me  differed  from  what  might  have  been  made  dther 
by  the  existing  or  recently  existing  natives,  except  in  cases  where  they  were  im- 
portations of  a  well-known  date.  That  is  to  say,  there  was  Arab  pottery  and 
Chinese  porcelain,  such  as  Mr.  Maclver  has  foimd,  but  nothing  dating  firom  an 
earlier  period  than  about  the  thirteenth  century.  Now,  we  know  that  Mr.  Maclver  has 
made  systematic  excavations  on,  I  think  I  may  say,  sound  archsBological  lines.  We 
have,  therefore,  relics  which  can  be  readily  dated  within  a  century,  or  even  closer,  no 
one  of  which  (the  imported  articles)  can  be  placed  to  a  more  remote  date  than,  say, 
the  thirteenth  or  twelfth  century.  The  point  before  us  is,  are  the  ruins  b.o^  or  do 
they  belong  to  mediasval  times  ?  That  is  why  there  is  no  particular  reason  to  bind 
one's  self  to  the  thirteenth  century  when  it  might  be  the  fourteenth.  With  regard  to 
one  of  the  pieces  of  inscribed  pottery  shown  on  the  screen,  the  writing  upon  it  was 
dated,  from  the  character  of  the  script,  as  being  about  the  fifteenth  century.  The 
character  of  the  ware,  however,  would  lead  me  to  place  it  somewhat  earlier,  perhaps 
the  thirteenth.  They  are  the  oldest  importations  to  which  any  date  can  be  given 
at  all.  All  the  Chinese  porcelain  is  of  a  later  date,  it  may  be  of  the  fifteenth  or 
sixteenth  century.  Therefore  we  have  these  importations  of  a  known  date.  As  to 
the  native  objects,  the  assegais  and  so  on,  there  is  no  need  for  me  to  speak  about 
them  here,  because  there  are  many  gentlemen  who  know  them  far  better  than  I  do ; 
but  so  far  as  I  can  see,  there  is  nothiog  that  might  not  well  have  belonged  to  the 
recent  predecessors  of  an  existing  race  in  that  part  of  Africa.  Now  we  have  these 
imported  objects,  which  are  more  easily  dated  than  native  articles.  We  have  them 
found  in  a  definite  position  with  regard  to  the  construction  of  these  ruins.  As  the 
foundations  were  made  first,  and  these  are  part  of  the  foundations,  the  super- 
structures, as  Mr.  Selous  pointed  out,  must  necessarily  be  subsequent  to  the  date 
of  the  objects  found  in  the  foimdations.  That  is  really  the  kernel  of  the  whole 
situation ;  that  is  the  positive  evidence.  Now  for  the  negative  evidence.  I  have 
never  heard  of  any  series  of  ruins,  spread  over  a  wide  extent  of  country  like  this, 
and  assumed  to  have  been  erected  by  a  civilized  race,  who  have  not  left  one  single 
relic  of  any  kind  that  is  comparable  with,  let  us  say,  the  civilization  of  the 
Mediterranean  area,  or  what  is  known  of  Arabia.  There  is  not,  so  far  as  I  have 
ever  heard,  one  single  object  that  can  be  set  down  as  belonging  to  any  civilisation 
of  any  of  these  northern  people  at  a  period,  say,  before  Christ.  That  is  the  negative 
evidence,  and,  taking  the  two  together,  one  cannot  set  down  these  ruins  as  being 
erected  by  any  civilized  race  from  the  north  or  at  a  period  antecedent  to  the 
Christian  era. 

Mr.  H.  Balfoub  :  I  do  not  think  that  I  can  add  materially  to  this  interesting 
discussion.  My  own  opportunities  for  visiting  the  sites  of  the  ruins  in  Rhodesia 
were  very  few.  I  was  able  to  pay  a  brief  visit  to  Khami,  and  I  made  a  three-day 
stay  at  Umtali,  spent  principally  at  the  ruins  with  Mr.  Andrews.  In  comparing 
these  two  sites,  I  could  not  but  be  struck  by  their  individuality,  as  exhibited  both 
in  their  general  characteristics  and  in  certain  points  of  detail.  The  presence,  for 
example,  at  the  Umtali  ruins  of  numerous  curiously  engraved  and  otherwise  deco- 
rated stones  of  large  size,  and  the  numerous  finds  of  steatite  figurines,  furnish 
a  striking  feature  which  is  not  paralleled  at  other  similar  sites.  The  abundance  of 
rude  Hint  flakes  and  implements  at  some  of  the  ruins,  associated  with  the  iron 
tools  of  native  manufacture,  and  their  scarcity  on  other  sites,  is  another  feature 
worthy  of  further  investigation.  I  have  recently  (in  Many  February,  1906) 
suggested  an  explanation  for  this,  but  further  work  is  required.  Although  the 
various  sites  bear  undoubtedly  striking  resemblances  to  one  another,  showing  their 
certain  relationship,  yet  the  divergences  are  equally  important,  and  I  gather,  from 
tlie  descriptions  of  Mr.  Maclver  and  others,  that  this  individuality  extends  more  or 
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less  over  the  range  of  the  ruins.  It  is  evident  to  me  that  it  is  of  the  greatest 
importance  that  renewed  inyestigations  should  be  undertaken,  and  that  each 
individual  site  should  be  worked  out  as  thoroughly  as  possible,  before  final 
generalizations  are  made  upon  the  whole  group. 

Personally  I  sympathize  strongly  with  Mr.  Maclver^s  conclusions,  and  I  consider 
that  the  results  which  he  has  arrived  at  by  unbiassed  archasological  methods  are 
conclusive  as  far  as  they  go ;  but  I  still  hold  that  there  are  yet  important  details 
requiring  explanation,  and  on  these  grounds  I  think  that  it  is  extremely  desirable 
that  further  work  of  a  highly  organized  kind  should  be  instituted.  What  we  seem 
to  require  now  is  an  organization  somewhat  similar  to  that  of  the  Egypt  Explora- 
tion Fund,  which  would  enable  the  work  to  be  conducted  under  the  supervision  of 
a  highly  qualified  organizer,  and  to  proceed  during  a  period  of  yearp,  until  a  sufficient 
amount  of  evidence  has  been  obtained.  The  problem  is  none  the  less  interesting 
for  having  been  to  some  extent  transferred  from  archeology  to  ethnology,  and  it 
remains  just  as  worthy  of  detailed  investigation  as  before. 

Dr.  Haddon  :  Mr.  Maclver  has  not  had  time  this  evening  to  give  us  all  the 
data  he  has  collected.  In  Bulawayo  he  informed  us  he  had  seen  a  large  number 
of  buildings  in  which  he  could  trace  the  gradual  evolution  of  such  a  complicated 
building  as  that  of  Zimbabwe  from  a  simple  kraal.  It  seems  to  me  that  the  whole 
of  the  evidence  of  the  ruins  should  be  considered,  as  all  the  remains  are  associated ; 
it  is  unfortunate  that  Mr.  Maclver's  time  was  too  short  to  enable  him  to  study  the 
gold-workings  and  what  has  been  described  as  a  chain  of  forts,  but  as  his  opportunity 
was  limited,  he  wisely  confined  himself  to  the  more  important  buildings.  I  heartily 
agree  with  Mr.  Balfour  that  a  society  or  association  should  be  formed  to  examine 
the  problem  thoroughly  in  all  its  aspects.  With  regard  to  the  phallic  emblems 
obtained  from  the  old  ruins,  I  may  state  that  I  saw  in  a  Makalanga  hut  a  couple 
of  clay  breasts  on  the  interior  of  the  wall,  showing  that  a  magical  practice  connected 
with  reproduction  is  carried  on  at  the  present  day.  There  is  one  question  which 
perhaps  Mr.  Selous  could  answer.  It  is  whether  any  local  Bantu  chief,  or  king, 
over  had  sufficient  power  to  organize  labour  of  this  kind  ?  I  am  perfectly  aware 
a  chief  could  organize  warfare — fighting  is  a  game  most  men  like ;  but  is  it  likely 
he  could  enforce  the  tremendous  amount  of  hard  work  that  was  necessary  to  exploit 
the  gold-mines  ? 

Mr.  Selous  :  Any  Zulu  chief  could  have  commanded  10,000  men. 

Dr.  Haodon  :  And  make  them  work  in  the  mines  ? 

Mr.  Selous  :  Oh  yes. 

Dr.  Haddon  :  That  seems  to  me  an  important  point,  becauEC  some  one,  a  Maka- 
langa or  other  chief,  must  have  had  a  considerable  amount  of  power  to  do  thb,  as 
well  as  to  build  the  forts  and  keep  open  the  trade  routes. 

Mr.  D.  G.  Hoqarth:  I  quite  agree  with  Mr.  Read,  who  is  really  the  only 
speaker,  so  far,  who  has  addressed  himself  to  the  subject  from  an  archasological 
point  of  view.  The  most  important  point  in  Mr.  Maclver*s  paper,  from  an 
arcbasologist's  point  of  view,  is  the  section  which  he  cut  at  Zimbabwe.  Mr.  Hall 
said  nothing  about  it.  I  should  be  glad  if  Mr.  Maclver,  in  his  reply,  would  be 
very  precise  and  tell  us  whether  it  is  certain  that  he  actually  found  pottery  under 
foundations,  or  whether  he  found  it  where  these  had  been  removed. 

Mr.  MacIver  :  Absolutely  certain. 

Mr.  Hoqarth  :  That  is  what  I  want  to  know,  because  on  this  pottery  depends 
a  very  great  deal.  I  would  remind  the  meeting  that  if  that  lowest  building  in  the 
elliptical  "  temple "  goes,  the  elliptical  **  temple  "  goes  with  it,  and  the  bottom  is 
knocked  out  of  the  Semitic  theory.  It  is  on  the  elliptical  temple  that  the  whole 
Semitic  theory  centreF.    It  rests  also  on  a  great  deal  of  vague  generalization.    As 

2  A  2 
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Mr.  Read  says,  we  have  no  other  eyidenoe  of  Arahians  or  Semites  here,  and  it  is 
not  oonoeivahle  that  these  would  have  left  no  positive  evidence  of  their  pieseiioe. 
For  instance,  there  is  not  a  scrap  of  their  writing.  And  there  is  another  hoi 
which  I  wished  to  mention  at  the  Gteographical  Society  some  time  ago,  and  that 
is  this :  A  great  deal  has  been  said  about  South  Arabian  buildings  in  this  con- 
nection, in  spite  of  the  fact  that  we  practically  know  nothing  about  them.  We 
have  never  had  any  published  photographs  of  the  Marib  ruins.  They  were  not 
even  seen  by  Dr.  D.  H.  Miiller,  who  has  been  quoted  by  Mr.  Hall.  He  endeaTOored 
to  get  there  some  years  ago,  but  the  party  quarrelled,  and  he  barely  escaped  with 
his  life  down  to  the  coast.  These  buildings  may  or  may  not  have  an  analogy 
with  those  Zimbabwe  buildings,  but  in  quoting  them  we  haye  been  deaUog  with 
an  unknown  factor  all  the  way  through.  My  own  view  about  this  proUem*  if  it 
is  worth  anything,  has  been  pretty  definite  for  some  years.  I  was  not  oonvinoed 
by  Mr.  Bent's  evidence.  I  was  always  yery  much  impressed  by  two  facts :  one 
that  no  real  eyideoce  of  high  civilization  was  offered,  either  by  the  arohitectorey 
or  still  more  by  the  smaller  finds,  particularly  those  much- vaunted  steatite 
phalli  and  birds.  Of  course,  steatite  is  the  easiest  stone  that  is  worked  by  man, 
and  the  work  that  was  done  in  this  at  Zimbabwe  was  far  below  the  present  work 
of  the  inhabitants  of  New  Guinea.  I  hope  that  the  result  of  this  meeting  will  be 
that  more  attention  will  be  paid  to  definite  archaoological  evidence  such  as  can 
be  gained  by  scientific  investigations;  such  evidence  as  I  think,  to  a  great 
extent — though  I  agree  that  the  whole  area  has  not  been  coyered — has  been  gained 
by  Mr.  Maclver ;  and  less  attention  be  paid  to  assumptions  in  this  matter.  If 
you  will  read  Mr.  Bent's  book  and  other  works  upon  this  question  with  care,  you 
will  see  that  the  sanctity  of  the  elliptical  temple  was  always  assumed  at  the  start, 
and  practically  almost  eyerything— every  generalization  which  has  been  drawn 
about  the  things  found  in  that  curious  and  irregular  area,  rested  upon  this  assump- 
tion. If  I  may  add  one  other  thing,  I  would  ask  Mr.  Maclver,  in  his  reply,  to  say 
whether  he  has  any  theory  about  the  erect  monoliths.  I  admit  they  may  signify 
almost  anything,  but  it  is  possible  he  may  have  formed  some  definite  theory  as  to 
the  purpose  for  which  they  were  put  there. 

Mr.  J.  L.  Mtbes  :  There  is  one  point  which  I  perhaps  misunderstood,  and  I 
should  be  very  glad  if  Mr.  Maclver  in  his  reply  would  make  it  clear.  He  gives 
us  in  his  paper  evidence  that  the  cement  platforms  come  right  up  to  the  inside  of 
the  big  walls  of  Zimbabwe  and  of  these  other  baildings,  and  he  mentions  instances 
in  which  they  come  right  up  to  the  outside.  The  only  weak  point  which  I  think 
the  critic  might  conceivably  find  in  that  proof  is  as  to  the  exact  relations  between 
the  walls  and  their  immediate  foundations.  Does  one  get  anything  to  suggest 
that  the  earliest  platforms  inside  and  outside  the  wall  really  go  back  to  the  period 
of  the  walls  themselves  ?  He  makes  use  of  the  analogy  of  water  frozen  into  a 
glass  or  the  molars  in  a  jaw,  but  that  does  not  prove  anything  about  the  relatiya 
age  of  the  water  and  of  the  glass ;  so  I  am  not  quite  clear  that  his  proof  of  the  age 
and  composition  of  the  cement  deposits  is  complete. 

Mr.  L.  DoNCASTEB :  I  have  no  justification  for  addressing  the  meeting,  except 
that  I  was  at  Zimbabwe  after  Mr.  Maclver  was  there.  I  am  not  an  archssologist, 
but  it  did  not  seem  to  me  to  be  certain  that  Mr.  Maclver  had  got  to  the  foundation 
of  the  outside  walls  at  Zimbabwe.  It  seemed  to  mo  that  the  proof  he  giyes  that 
the  structures  inside  the  walls  of  Zimbabwe  are  comparatively  modem  need  not 
necessarily  spply  to  the  walls  themselves.  I  saw  and  examined  the  trench  of 
which  he  gave  a  photograph.  There  is  no  doubt  it  goes  under  a  small  very  badly 
built  wall,  and  underneath  thao  wall  there  is  clay  with  ashes  and  pieces  of  charcoal, 
and  teeth  of  oxen  very  well  preserved  and  obviously  fairly  new.  But  it  did  not 
go  under 
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Mr.  MagIyeb:  Da  yon  mean  below  the  leyel,  or  do  yon  mean  passed 
underneath  ? 

Mr.  DoNOASTBB :  Below  the  level ;  so  &r  as  I  could  see,  the  foundation  was 
nowhere  exposed. 

Mr.  MaoIykr  :  I  must  correct  you.  That  trench  went  underneath  no  wall ;  it 
was  in  Section  15,  and  ran  north  and  south. 

Mr.  DoKOASTER  :  There  was  a  little  wall. 

Mr.  MacIver  :  Tes,  but  my  trench  did  not  run  under  that.  I  merely  dug 
there  to  see  what  it  wap.    It  did  not  run  underneath ;  it  started  at  that  point. 

Mr.  DoNOASTER :  Tes,  so  that  you  can  see  the  wall  was  built  upon  clay  con- 
taining bones  and  teeth. 

Mr.  MaoIver  :  The  statement  will  pass. 

Mr.  DoNOASTBR :  It  was  not  near  the  great  wall  outside.  I  saw  no  evidence 
that  Mr.  MacIver  had  exposed  the  foundations  of  the  main  wall. 

The  Chairman  :  If  no  one  else  wishes  to  make  any  remarks,  I  will  ask  Mr. 
MacIver  u>  reply  shortly  to  the  questions  which  have  been  raised. 

Mr.  Randall  MacIvbb  :  The  ground  covered,  of  course,  has  been  exceedingly 
wide,  and  it  has  been  a  very  great  relief  to  me  to  find  in  the  last  three  speeches 
that  one  seemed  at  last  to  be  getting  to  gripe.  I  had  wished  from  the  start  to  have 
this  discussion  closer,  and  to  be  able  to  answer  every  objector  one  by  one.  As  it 
is,  we  have  acquired  a  great  deal  of  useful  informatioo,  but  several  of  the  speeches, 
much  as  I  have  learned  from  some  of  them,  have  shown  a  totally  false  conception 
of  what  is  the  logic  of  these  things.  It  is,  as  Mr.  Hogarth  put  it — aod  he  has 
virtually  answered  the  most  important  of  my  objectors — entirely  an  archsBological 
question.  I  had  hoped  to  be  cross-examioed  about  the  sections  and  about  my  field 
work,  and  not  to  be  assailed  with  vague  generalizations  about  what  might  con- 
ceivably have  happened  under  certain  geographical  conditions.  I  answered  Mr. 
Hogarth,  interpolating  in  his  speech,  that  the  decisive  objects  were  found  directly 
underneath  the  foundation  of  the  huts,  and  not  merely  below  their  level.  Mr. 
My  res'  point  is  a  valuable  one.  I  am  quite  certain  that  the  cement  platforms  belong 
to  the  walls.  I  used  the  analogy  of  water  frozen  into  a  glasp,  and  that  applies  to 
a  place  like  Dhlo  Dhlo  or  Nanatali.  The  fitting  is  so  exact  that  the  cement  must 
actually  have  been  made  to  go  into  the  stone.  At  Zimbabwe  are  still  better  examples, 
because  there  the  cement  goes  outride  as  well  as  under  the  walls.  Mr.  Doneaster,  of 
course,  gets  on  to  the  same  point :  Had  I  got  to  the  bottom  of  the  walls  ?  Te«,  the 
section  which  I  particularly  referred  to  in  the  eUiptical  temple,  the  section  in  enclosure 
15,  was  in  the  very  lowest  corner  of  the  temple,  and  when  I  got  down  to  bed-rock 
I  could  not  get  to  anything  else,  and  I  was  several  feet  below  the  main  walls  there. 

Taking  my  other  objectors  one  by  one.  Prof.  Gregory  refers  to  the  ingots. 
Well,  that  is  a  very  small  point.  If  Pro£  Gregory  knew  his  Portuguese  authors,  he 
would  find  there  is  a  reference  to  natives  making  ingots  in  the  form  of  a  cross.  As 
a  matter  of  fact,  this  shape  of  ingot  is  found  in  various  parts  of  the  world,  and  has 
no  doubt  been  adopted  on  account  of  its  convenience  for  tying  into  loads.  Prof. 
Keane  maintains  that  the  conical  tower,  the  birds,  and  the  phalli  are  not 
African,  but  Semitic.  Mr.  Hogarth  has  dealt  with  the  matter  of  tite  birds ;  they 
are  of  extremely  rough  work.  The  suggestion  that  they  have  any  Egyptian 
character  is  simply  ludicrous.  As  to  "phallic  worship,"  authors  have  spoken 
exceedingly  loosely  about  it,  and  have  never  defined  what  it  meand.  If  there  is  to 
be  any  sense  in  terms,  you  cannot  describe  as  "  phallic  worship  *'  anything  in 
which  an  anthropomorphic  deity  is  concerned.  But  it  is  to  be  observed  that  in 
any  case  the  rites  which  most  nearly  approach  to  anything  like  phallic  worship  are 
found  amongst  native  African  peoples,  viz.  the  Ewe-speaking  tribes  of  the  West 
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Coast.  Id  which  connection  I  may  remark  that  the  famous  *'  zodiac  *'  belongs  to 
a  class  well  known  from  the  West  Coast,  and  the  bells  found  by  Mr.  Hidl  ai 
Zimbabwe  suggest  the  same  provenance.  Prof.  Eeane,  when  he  mentions  mis- 
quotations and  misunderstandings,  reminds  me  there  is  both  a  misquotation  mad  a 
misunderstanding  in  his  interesting  book  on  the  '  Gold  of  Ophir.'  The  reference  is 
on  p.  162.  Referring  to  Bent's  statement  that  he  had  found  a  bowl  inscribed  with 
certain  characters,  Prof.  Eeane  reproduces  fire  characters,  and  from  the  terms  in 
which  he  writes,  leaves  the  readers  to  suppose  they  were  inscribed  on  Bent's  bowl. 
But  they  are  the  letters  of  the  proto-Arabian  alphabet,  and  taken  from  the  alphabet, 
and  not  from  Bent's  bowl.  I  would  not  have  referred  to  it,  but  the  misoonceptiQn 
has  found  its  way  intg  other  books,  and  this  sort  of  evidence  ought  to  be  checked. 
There  are  seven  mentions  of  ruins  in  the  Portuguese  chronicles.  The  Portugaese 
did  not  get  very  far  into  the  country,  and  you  can  work  out  exactly  how  far  they 
did  get  in.  I  have  been  through  all  the  Portuguese  chroniclers  very  carefully ;  they 
are  to  be  found  in  Dr.  Theal's  '  Records  of  South-Eastern  Africa.'  There  are  two 
references  to  Zimbabwe,  and  it  has  apparently  been  overlooked  that  one  of  them 
settles  absolutely  that  the  buildings  were  inhabited  in  the  sixteenth  century,  when 
the  author  wrote.  The  writer  is  De  Goes,  and  the  reference  may  be  found  in 
Tbeal,  vol.  8,  p.  109:  "In  other  districts  of  the  said  plain  there  are  other 
fortresses  built  in  the  same  manner,  in  all  of  which  the  king  has  captains."  The 
''king,"  as  appears  from  the  context,  is  the  ''king  of  Benomotapa.^'  This  is  in 
agreement  with  what  Mr.  Selous  was  telling  us.  I  have  been  taken  severely  to  task 
for  not  dealing  with  the  mines.  I  had  not  the  slightest  intention  of  doing  so, 
becanse  I  knew  that  I  could  not  obtain  sufficient  archaQological  evidence  from  them. 
But  there  is  a  great  deal  on  the  subject  to  be  found  in  the  Portuguese  writers,  and 
it  is  of  some  interest.  I  have  put  together,  in  my  report,  some  notes  as  to  the 
actual  output  of  gold.  Of  course  it  is  exceedingly  difficult  to  get  any  exact 
estimate  of  what  has  been  extracted.  Let  us,  for  the  sake  of  argument,  take  the 
suggestion  which  puts  it  at  75,000,000.  A  Portuguese  writer  (Alc890va)  states 
the  yearly  sum  being  taken  out  at  the  very  beginning  of  the  sixteenth  century. 
Translated  into  English  money,  it  was  somewhere  between  £109,000  and  £140,000 
sterling.  It  would  not  take  many  centuries  to  run  up  even  to  such  a  figure  as 
75,000,000  St  that  rate.  I  think  I  have  nothing  further  to  add,  except  to  say  that 
of  course  this  is  not  a  full  account  that  I  have  been  able  to  put  before  you.  I 
have  done  my  best  to  bring  a  good  deal  of  evidence  before  you  in  a  short  space  of 
time,  and  I  am  exceedingly  obliged  to  those  gentlemen  who  have  been  so  kind  as 
to  support  my  opinion,  and  not  less  obliged  to  those  who,  by  opposing  me,  have 
brought  fresh  light  to  bear  upon  the  subject. 

The  Chaibman  (Sir  Thomas  Holdich)  :  1  can  only  express  my  regret  that  for 
a  discussion  so  interesting  as  this  has  been  we  had  not  a  little  more  time.  I  think 
it  might  well  have  been  extended  over  two  meetings.  1  think  the  general  sense  of 
the  meeting  appears  to  be  in  support  of  Mr.  Maclver^s  contention,  but  there  have 
been  such  divergences  of  opinion  expressed  that  I  quite  agree  with  what  Mr.  Balfour 
has  said  on  the  subject  of  further  investigations  on  the  lines  he  suggested.  I  can 
only  say  for  myself  that  if  ever  such  investigations  can  be  carried  out,  I  hope  they 
may  be  collated  with  other  investigations  on  the  further  side  of  Arabia,  where 
there  are,  (xtending  along  the  coast  from  Beluchistan  to  the  Purdli  river,  which  in 
the  time  of  Herodotus  was  called  Arabis,  a  great  number  of  ruins  still  awaiting 
research  by  the  archaeologist,  which  I  believe  are  due  to  the  building  capacity  of 
the  Himyaritic  Arabs.  At  the  present  we  have  nothing  more  to  do  than  to  thank 
Mr.MacIver  for  giving  us  a  most  interesting  address  leading  to  a  discussion  which 
I  think  will  be  productive  of  further  interest  in  the  future. 
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Colonel  H.  W.  Feildkn,  who  was  unable  to  attend,  sends  the  following  remarks 
on  Mr.  Maolyer's  paper :  My  personal  acquaintance  with  the  ruins  of  Rhodesia  is 
confined  to  those  of  Khami,  near  Bulawayo.  I  visited  them  last  year.  These 
buildings  do  not  seem  to  me  beyond  the  intelligence  of  native  African  tribes  to 
construct.  At  the  same  time,  is  it  not  hazardous  to  deny  that  those  who  built 
these  "cities'*  were  not  influenced  by  an  ingraft  of  a  higher  civilization  from 
without  ?  Do  we  not  possibly  underrate  the  traffics  and  discoveries  of  the  ancients, 
and  the  influence  they  may  have  exerted  by  contact  with  the  barbarous  inhabitants 
of  South  Africa?  But  my  object  in  joining  in  this  discussion  is  to  draw  attention 
to  facts  which  seem  to  have  been  overlooked,  or  touched  on  very  lightly.  The 
enormous  debris  moundf,  covering  many  acres,  surroundin'g  the  ruins  of  Khami, 
have  been  raised  by  a  people  largely  using  stone.  Implements  of  stone,  such  as 
flakes  and  cores,  are  to  be  met  with  in  thousands ;  in  fact,  hardly  a  stone  I  picked 
up,  even  on  the  surface  of  the  debris  mounds,  failed  to  show  the  handiwork  of  man. 
This  suggests  that  the  inhabitants  of  Khami  could  not  have  been  in  a  very  forward 
condition  of  civilization. 

I  do  not  suggest  that  the  presence  of  a  partially  stone-using  population  neces- 
sarily entails  remoteness  in  time  for  the  building  of  Khami.  I  find  without  doubt 
that  a  stone-using  people  of  Bushman-Hottentot  character  lived  on  the  shores  of 
Table  bay  and  False  bay  at  the  time  of  the  first  occupation  by  the  Dutch.  In  their 
kitchen  middens,  relics  of  European  wares  are  mixed  with  the  stone  implements 
of  the  chase  and  of  their  daily  use.  These  stone  implements  are  Neolithic  in  type ; 
so  are  those  at  Khami.  There  is  a  Palaolithic  and  Neolithic  period  observable  in 
the  Stone  Age  of  South  Africa.  I  am  not  prepared  as  yet  to  draw  a  line  of 
demarcation  between  these  periods;  probably  they  inosculate.  A  great  lapse  of 
time  must  have  elapsed  between  the  Paleeolithic  race,  which  has  left  abundant 
traces  of  its  workmanship  in  the  high-level  river  gravels  of  the  Zambezi  valley, 
deposited  before  the  Victoria  falls  and  the  chasms  of  that  river  were  carved  out, 
and  the  builders  of  Khami.  I  have  ventured  to  draw  attention  to  the  stone-using 
character  of  the  people  who  raised  the  debris  mounds  of  Kbami,  in  tbe  hope  that 
the  future  explorers  of  the  ruins  of  Rhodesia  may  pay  greater  attention  than  has 
hitherto  been  done  to  this  interesting  and  perhaps  elucidating  subject. 
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By  G.  a.  SELIGMANN,  M.B.,  M.R.G.P.,  and  W.  MERSH  STRONG, 
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From  the  Alcesters  we  sailed  to  Muma,  where  at  Bonagai  there  are 
some  hundreds  of  feet  of  coral  rock.  Beneath  this  in  places  is  a  bluish 
rock.     From  this  rock,  when  it  has  become  altered  and  softened  often 


*  Continued  from  p.  242.  After  tlie  first  part  of  this  paper  had  appeared  in  print, 
I  received  a  note  from  Dr.  Strong,  in  which  he  states  that—- 

(1)  The  mountains  called  the  Tally  peaks  in  his  map  of  the  Mokeo  and  Inauvorene 
districts  (published  in  the  March  number  of  the  JourfiaT)  are  probably  incorrectly 
named. 

(2)  On  comparing  the  barometer  used  on  his  trip  with  the  boiling-point  thermo- 
meter, the  former  was  found  to  be  much  in  error,  so  that  all  heights  are  incorrect. — 
C.  G.  S. 
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to  about  tiie  DonBifrtenoy  of  mod,  gold  i'b  obtained.  Some  7  miles 
from  Wanai  h»j,  where  we  anohored,  prooeeding  towards  Hapas  island, 
the  hills  tambling  to  the  shore  consist  of  several  hondrod  feet  of  a 
blnish  dolomitio  limestone,  fretted  everywhere  into  pinnacles,  and 
carrying  only  a  flora  of  scrab  and  small  trees.  This  was  the  site  of  a 
number  of  not  very  recent  oliiF  bnrials,  and  we  fonnd  a  large  nnmber  of 
bones,  often  placed  in  pots  deposited  in  the  shallow  oaves  and  limestone 
fissnrea.  A  few  of  the  bones  were  painted  red,  and  one  skull  had  a  pair 
of  tnrtle-sbell  earrings  slipped  on  to  its  zygomata. 

Mapas  island,  over  which  towers  Snloga  peak,  lies  some   7  miles 
to  the  east  of  that  site  of  these  oliff-bniials,  and  here,  in  the  position 


BEACH   COUPOSED  ALHOBT  EtTTTBEI,:  OF  FL.&KES. 


indicated  on  the  isketch,  we  come  upon  a  portion  of  the  eand  beach 
covered  inches  thick  with  flakes  and  chips,  a  residue  which  only 
generations  of  stone- working  conld  have  prodoced.  Here  we  made  onr 
camp,  beside  the  two-honse  hamlet  which  is  all  that  now  remains  of  the 
two  formerly  prospercns  and  popular  Snloga  viUages.  Inquiries  showed 
that  the  quarry  lay  somewhere  on  the  seaward  flank  of  Saloga  hill, 
though  it  was  by  no  means  easy  to  find  an  adequate  guide. 

On  leaving  the  beach  the  track  led  across  half  a  mile  of  flat  land, 
behind  the  mangrove  belt,  only  a  little  elevated  above  the  sea-level, 
thickly  bnshed,  and  with  some  great  gaping  red  wounds  where  alluvial 
gold-mining  was  being  carried  on  in  the  iron-impregnated  soil.    "Float" 
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and  donbtful  oatorops  of  a  atoae  olonly  resembling  the  common  imple- 
ment material  were  plentiful  aa  we  climbed.  The  riee  was  sharp  and 
fairly  even  till,  after  a  stiff  scramble,  the  crest  of  Cooonat  hill  (Wanab- 
waiin  of  the  natives)  was  reached.  Thin  is  a  continuation  of  Snloga 
peak.  Here,  at  an  elevation  of  abont  700  feet,  was  a  natural  clearing, 
one  of  thoee  onrions  plaoes,  common  in  Kew  Goinea,  where  trees  do  not 
grow,  and  from  it  Snloga  harbonr  and  the  ooast  to  the  eastward  lay 
map-wiae  below  ns. 

This  open  space  was  some  acres  in  extent  and  marshy,  with  plenty  of 
ohipa  lying  about,  and  two  remarkable  standing  stones  of  which  wocoald 


get  no  explanation.  The  bush  on  the  opposite  sides  of  this  open  space 
was,  in  the  childhood  of  men  now  old,  occupied  by  two  large  villages — 
Wandari  to  the  north,  and  Maied  to  the  south — whose  folk  in  the  old 
times  had  been  the  custodians  of  the  "quarry,"  and  through  whose 
hands  its  output  passed.  They  ohipped  stones  into  rough  shape,  and 
bartered  these  (for  there  was  a  large  trade  in  the  unfinished  article), 
or  wrought  them  to  laborious  perfection  on  grindstones  of  granitic- 
looking  rook,  which  we  found  lying  along  the  track  near  their  former 
dwelling-places.  The  largest  are  great  blocks,  some  well  over  a 
hundredweight,  with  deep  saucer-shaped  depressions  where  the  grinding 
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bad  'worn  them  down.  The  whole  hill  is  deserted  now,  and  the 
old  villftge  sites  thickly  covered  with  yoong  jnugle.  Abont  thirty 
years  ago  an  epidemic  swept  the  villages  nearly  clean,  and  with  tiie 
dead  died  the  art  of  making  stone  implements.  The  few  sarvivors  fied 
to  the  present  two-honse  beach  village  of  Suloga,  or,  by  one  aoooant, 
went  first  to  the  other  side  of  the  bay,  and  later  came  back  to  their 
preset  position. 

From  the  natural  clearing  on  Coconut  hill  we  walked  north  along 
the  crest  of  the  ridge  through  a  few  hundred  yards  of  second-growth 
bush,  where  lay  the  old  site  of  Maied  village.  Here  stone  chips  were 
plentiful,  and  among  them  many  stone  implements  in  the  earlier  stages 
of  manufacture,  together  with  a  few  further  advanced,  but  we  fonnd 


no  finished  or  nearly  finished  tools  or  benam.  Beyond  was  another 
strip  of  open  country,  rising  sharply  to  the  oreet  of  Suloga  peak,  which 
is  itself  covered  with  heavy  bush.  This  open  space  was  spanely 
grassed,  the  soil  being  a  red  sandy  clay,  al)ove  which  protruded  many 
detached  boolders  and  what  appeared  to  be  trne  outcrops  of  rock 
apparently  identical  with  the  material  from  which  atone  implementB 
were  commonly  made.  Flakes  lay  everywhere,  literally  acres  of  flakes  ; 
not  scattered  specimens,  but  in  compact  sheets  having  a  thickness 
measurable  at  least  in  inches — plain  evidence  of  a  vast  amount  of  work 
extending  over  a  oonsiderable  period  of  time. 
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Soon  we  bore  to  the  left,  plunging  into  th«  thiok  bnih  of  the  peak's 
western  face,  and  following  a  moet  fallible  native  gnide,  who  led  ns  far 
and  near  over  ledges  of  voloanio  look  and  tumbled  boalders,  till  at  last, 
after  a  long  mgged  traverse  of  the  moantain's  fiank,  we  oame  to 
the  plaoe  of  oar  desire.  The  steep  elope  breaks  away  snddenly  in  a 
half-circle  100  yards  wide  and  perhaps  30  yards  deep,  down  whose 
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nearly  perpendicular  sides  we  scrambled  to  a  creek-bed  all  boulders  and 
ledges  of  tool  stone,  and  showing  frequently  the  curious  narrow  streaks 
and  bands  of  lighter-ooloured  material  which,  running  lengthwise 
of  its  blade,  give  the  perfect  benam  its  last  attribute  of  value  and 
beauty  in  the  natives'  eyes. 

No  doubt  atone  was  taken  everywhere  from  along  this  creek  ;  but 
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we  had  to  follow  its  oonrse  down  to  an  elevation  of  probably  not  more 
than  250  to  300  feet  above  the  sea,  and  Boaroely  half  a  mile  inland,  before 
the  traditionally  most  important  plaoe  was  reached.  Here  the  little 
stream  raced  for  more  than  a  hnndred  yards  in  a  trongh  formed  by  two 
remarkable  rook  masses.  A  smooth  table  of  tool  stone  qnite  25  feet 
wide  was  oanted  downhill  at  an  angle  of  about  15^  and  also  tilted 
to  the  left  at  an  angle  of  25*^  from  the  horizontal.  Its  npper  edge 
is  bordered  by  the  jungle ;  its  lower  edge  meets  and  fuses  with  a  straight 
smooth  cliff  of  the  same  rook,  some  18  feet  high,  with  a  slightly  under- 
cut base  which  rises  nearly  at  right  angles  to  the  table-shaped  stone. 
At  the  foot  of  this  cliff  for  its  whole  length  runs  a' series  of  bands,  some 
very  narrow  and  others  several  inches  wide^  of  the  lighter-coloured 
material. 

There  was  no  evidence  anywhere  of  quarrying  in  the  proper  sense 
of  that  word.  The  descriptions  we  were  able  to  gather  of  old-time 
methods  of  work  gave  no  hint  of  anything  of  the  sort ;  and  the  extreme 
hardness  of  the  stone  makes  the  idea  at  least  prima  faciS  unlikely.* 
Furthermore,  no  real  quarrying  was  in  the  least  necessary,  for  the 
creek's  bed  just  above  the  ledge  is  still  full  of  broken  pieces  of  beauti- 
fully marked  stone,  quite  manageable  in  size,  which  the  natives  said 
used  to  be  broken  into  workable  fragments  by  dropping  one  upon 
another  from  as  high  as  a  man  might  lift.  A  further  supply  of  material 
is  found  along  the  creek's  right  bank,  where,  butting  on  the  edge  of  the 
table  reck,  are  a  number  of  rather  compact  masses  of  smaller  stones,  so 
curiously  shaped  and  placed  that  for  a  time  it  seemed  that  they  might 
be,  as  the  natives  said,  implements  in  their  very  earliest  state  together 
with  large  flakes  and  cores.  A  closer  examination  of  these  heaps  made 
it  plain  that,  while  a  few  of  the  surface  stones  might  be  artifacts,  the 
bulk  were  the  natural  product,  still  in  situ^  of  weathering,  or  of  some 
fairly  recent  movement  of  the  hillside's  upper  debris. 

The  table  rock,  and  the  cliff  bounding  it  on  the  left,  both  end 
suddenly  in  a  terraced  drop  of  some  50  feet ;  after  which  the  character 
of  the  valley,  and  especially  of  the  sections  cut  by  the  stream,  is  so 
changed  that  a  different  geological  formation  seems  to  intervene. 
There  was  not  time  to  go  further  down-stream  than  the  lip  of  this  fall ; 
and  it  was  while  returning  from  examining  it,  and  at  a  plaoe  where  the 
surface  soil  had  fallen  away,  that  a  mass  of  stones  was  seen  similar  to 
those  butting  on  the  table  rock  higher  up,  but  in  this  case  presenting 
clear  evidence  of  having  been  produced  in  situ  by  natural  causes. 

The  day  after  visiting  the  quarry  was  spent  in  collecting  such 
information  as  is  now  obtainable  about  tho  disused  quarry  and  the  lost 


♦  Sir  William  MacGregor,  who  visited  the  quarry,  stales,  "  They  [the  natiyes] 
break  out  stone,  and  it  is  said  also  split  up  the  rock,  by  firo  "  Q  British  New  Quinea 
and  its  People,'  p.  12.    London :  1897). 
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art  of  sfcone-workiiig.  The  first  breaking  of  the  stone  seems  to  have 
been  a  very  chanoe  affair,  when  pieces  already  broken  by  natural  canses 
to  some  nearly  suitable  shape  were  not  found  ready  to  hand.  The 
ultimate  shape  of  the  implement,  whether  it  was  to  be  adze,  ohisel,  or 
benam,  though  it  depended  greatly  on  the  workman's  skill  in  oleaving, 
was  undoubtedlj  assisted  by  the  careful  selection  of  a  not  too  unkindly 
fragment  to  work  upon.  It  is  evident  from  this  how  it  was  that  really 
choice  benam,  properly  broad  and  thin  and  well  marked,  got  part  of 
their  value  from  rarity  of  material — that  is,  from  the  scarcity  of  suitably 
shaped  rough  stones.  For  to  make  a  benam  firom  even  the  most 
promising  bit  of  material  must  have  required  great  perseverance  and 
labour,  while  to  have  made  one  from  a  frankly  unsympathetic  beginning 
would  be  an  appalling  task  even  for  Papuan  patience  and  skill  The 
actual  flaking  is  alleged  to  have  been  done  with  spherical  water-worn 
stones  about  from  2  to  3  inches  in  diameter.  These  are  found  near 
Suloga,  in  what  from  the  description  one  would  guess  was  an  old 
river-bed,  and  each  consists,  according  to  Mr.  Feamsides,  of  the  core 
of  a  spheroid  of  gabroid  dolomite. 

Free  flaking  was  the  method  by  which  implements  were  roughed 
out,  the  flakes  occasionally  being  of  such  size  and  shape  as  to  make 
a  useful  adze-blade  when  one  edge  was  ground.  After  the  tool  had 
been  carefully  roughed  out  came  the  grinding,  which  at  Murua  was 
done  on  flat  slabs  of  a  granite-like  rock  found  plentifully  about  Suloga 
and  elsewhere  in  Murua.  A  slab  of  suitable  size  and  shape  was  brought 
to  the  village  from  wherever  it  might  be  found,  but  no  quarrying  or 
serious  trimming  was  attempted,  and  it  was  a  case  of  finding  the  proper 
thing  ready-made.  Sand  and  water  were  used  for  all  grinding,  but  the 
very  last — the  polishing — was  done  with  water  alone,  the  powder  worn 
from  the  two  stones  then  forming  the  *'  tooth." 

Of  ancient  grindstones  we  found  some  dozen  in  all,  but  without 
making  any  determined  search ;  some  on  or  near  the  sites  of  the  two 
former  hill  villages,  some  on  the  beach  where  the  present  Suloga  village 
occupies  ground  on  which  a  much  larger  settlement  once  existed.  The 
depressions  worn  into  all  these  grindstones  were  circular,  going  to  show 
(as  tradition  also  asserted)  that  the  grinding  motion  was  round  and 
round  rather  than  back  and  forth.  Many  unground  stones  were  ex- 
ported, notably  to  the  Marshall  Bennet  and  Trobriand  groups,  perhaps 
also  to  the  D'Entreoasteauz  and  Louisiades.  These  would  then  be 
polished  locally  by  their  new  owners,  who,  however,  failed  to  obtain 
the  beautiful  even  polish  present  on  the  best  Murua-ground  stones. 

Dr.  Marr  and  Mr.  Feamsides  have  examined  a  number  of  flakes  and 
rough  and  polished  adzes  derived  from  Muraa  and  the  Marshall  Bennet 
group,  as  well  as  a  number  of  adze-heads  collected  in  the  Central 
Division  and  traditionally  derived  from  further  east.  The  stone  imple- 
ments obtained  at  Murua  fall  geologically  into  two  series—* 
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(1)  Those  oomposed  of  an  ash  often  banded,  and  always  more  or  less 
silicified. 

(2)  Those  oomposed  of  lava  showing  well-marked  flow  stmotnre 
(rhyolite),  and  oontaining  inclusions,  the  latter  giving  rise  to  the 
lighter  bands. 

To  the  first  division  belong  a  number  of  flakes  found  at  Wanai  bay, 
at  a  spot  locally  known  as  "  Bed-bluff/*  as  well  as  rough  ungronnd 
adze-blades  picked  up  at  different  spots  on  the  track  leading  towards 
Suloga  peak  from  Coconut  hill.  An  unpolished  adze*head  collected  at 
Gawa  also  consists  of  silicified  ash.  To  the  second  class  belong  a  roughly 
flaked  adze  collected  on  the  track  to  the  peak,  as  well  as  flakes  pioked 
up  on  the  grassy  area  below  the  peak  and  other  flakes  collected  on 
Suloga  beach,  as  do  a  series  of  Murua-made  adze -blades  obtained 
at  Iwa. 

It  thus  seems  clear  that  two  geologically  distinct  kinds  of  rook  were 
worked  at  Murua,  one  being  a  volcanic  ash,  the  other  a  lava.  These 
might  be  expected  to  occur  close  together,  or  even  to  form  superposed 
strata.  Both  rocks  may  be,  and  at  times  actually  are,  banded,  and,  both 
being  hard,  we  did  not,  until  this  was  pointed  out  by  Dr.  Marr, 
appreciate  that  there  were  at  Murua  two  quite  distinct  kinds  of  rock 
from  which  adzes  were  made.  Hence  nothing  can  be  said  as  to  whether 
the  natives  had  a  preference  for  either  kind  of  stone ;  but,  judging  from 
the  adze-heads  collected,  the  broadest  and  most  even  bauds  undoubtedly 
occur  in  the  rhyolite,  which  would  thus  have  come  to  be  especially 
valued. 

In  old  times  Murua-made  implements  were  common  over  a  very  large 
territory,  being  traded  from  tribe  to  tribe  on  the  north-east  coast  of  the 
mainland  to  OoUingwood  bay  at  least,  and  on  the  south-west  certainly  as 
far  as  the  Papuan  gulf,  and  quite  possibly  even  beyond.*  The  intro- 
duction of  iron,  or  rather  its  coming  into  general  use,  would  necessarily 
put  an  end  to  the  making  of  stone  implements  for  actual  work,  but  the 
ending,  it  would  be  expected,  would  be  a  gradual  one.  Yet  the  Suloga 
people,  by  their  own  account,  suddenly  stopped  making  adzes  for  both 
practical  and  ceremonial  use.  Said  an  old  man,  "  My  grandfather  was 
a  famous  maker  of  stones,  who  taught  his  son,  my  father,  whom  as  a 
small  child  I  often  saw  at  the  work.  Undoubtedly  he  would  have  taught 
me  as  I  grew  up,  but  for  the  big  sickness.  He  died,  and  I  was  never 
taught,  nor  were  any  of  my  generation."  And  even  if  a  synchrony  of 
introduced  iron  and  a  devastating  epidemic  killed  at  a  single  blow  the 

*  For  the  northern  and  western  extension  to  CoUingwood  bay  of  the  province  of  the 
Sologa  adze,  I  am  indebted  to  the  kindness  of  Mr.  A.  M.  Campbell,  resident  mag^- 
tratc  of  the  Eastern  Division,  who  gave  the  expedition  a  beautifully  banded  adie- 
blade  of  Suloga  rhyolite  collected  in  CoUingwood  bay.  With  regard  to  the  Papuan 
gulf,  Dr.  Marr,  who  has  examined  a  small  adze-head  I  obtained  at  Jokca,  considers 
this  to  be  oomposed  of  u  silicified  ash  identical  with  that  of  which  many  of  the 
Suloga  adzc-bladei  consist. 
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art  of  making  Btones  for  use,  there  remains  the  problem  of  the  imple- 
ments not  for  nse — the  "  ceremonial "  benam,  to  give  them  the  name  by 
which  they  are  known  at  Tubetnbe.  These  Mnraa-made  benam  bad  a 
range  which  spread  through  tbe  sonth-eastem  arohipelagos,  and  extended 
in  an  easterly  direction  on  the  southern  coast  at  least  as  far  as  Mullins 
harbour. 

With  armshells,  benam  which,  though  less  than  half  an  inch  thick 
and  exquisitely  polished,  might  exceed  13  inches  in  length  and  5  inches 
in  breadth,  formed  the  high  denomination  currency  of  the  south-eastern 
arohipelagop.  Their  i)royenance,  so  far  as  we  know,  was  Murua  only, 
with  Suloga  as  the  principal  and  perhaps  only  quarry,  and  also  the  chief 
factory  for  turning  out  the  finished  product.  Iron,  as  already  pointed 
out,  may  be  supposed  to  have  quickly  destroyed  the  value  of  stone  tools, 
and  so  killed,  in  perhaps  a  very  short  time,  the  art  of  making  them ;  but 
benam  still  retain  their  ceremonial  use,  while  their  value,  either  as 
ornament  or  as  currency,  has  certainly  not  diminished.  They  are 
worth  more  to-day  than  ever,  and  it  is  a  mystery  why  their  manu- 
facture was  abandoned  as  suddenly  as  appears  unquestionably  the  case. 
The  mere  devastation  by  disease  of  the  old  Suloga  villages  is  not 
enough  to  account  for  the  sudden  permanent  cessation  of  benam-makiog 
by  the  survivors;  since  it  appeared  that  benam  were  formerly  made 
elsewhere  on  Murua,  and  perhaps  even  in  other  places  among  the 
islands  from  Murua  stone  imported  in  the  rough.  Grinding  and 
polishing  shell  is  still  common  enough  everywhere  throughout  South- 
Eastem  British  New  Guinea ;  but  in  this  district  the  art  of  flakiug, 
grinding,  and  polishing  stone  is  extinct,  and  as  loss  and  breakage  and 
occasional  export  (but  only  very  occasional  now)  make  them  rarer  and 
rarer,  the  value  of  benam  is  rapidly  increasing.  The  trader  finds  it 
worth  while  to  pay  from  £5  to  £10  in  cash  or  in  trade  goods  for  a 
really  good  example,  when  he  can  secure  one.  He  is  sure  to  sell  it 
again  for  a  handsome  profit  in  the  course  of  his  wanderings,  taking 
in  exchange  copra,  tortoise-shell,  and  other  native  produce,  supposing 
he  does  not  find  it  better  worth  while  keeping  for  the  prestige  its  mere 
possession  brings. 

Westwards  and  somewhat  to  the  north  of  Murua  lie  the  Marshall 
Bennet  islands,  Gawa,  Ewaiawata,  Dugumenu,  and  Iwa  (Jouveney 
island).  West  of  these,  and  distant  but  9  miles  from  the  Trobriands, 
is  Eitava  (Jurien  island). 

Dugumenu  is  described  as  a  '*  low  coral  island  about  half  a  mile  in 
diameter,  covered  by  trees  and  coconuts."  We  did  not  visit  it,  as  we 
were  told  at  Gtiwa  that  it  held  no  permanent  population,  but  was  rather 
of  the  nature  of  a  coconut  plantation  for  Gawa  and  Ewaiawata.  The 
other  islands  of  the  group  are  all  elevated  atolls  whose  population  live 
in  hamlets  iu  the  central  depression  of  the  old  lagoon  bed,  and  there 
make  their  gardens  out  of  sight  of  the  sea,  and  marvellously  sheltered 
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from  storms.    On  Gawa  the  villages  in  the  old  lagoon  bed  were  some 
60  feet  below  the  uppermost  edge  of  the  enoiroliDg  ooral  walL 

The  edge  of  the  reef  at  Iwa  has  been  elevated  to  a  height  of  about 
350  feet  at  the  south-east  extremity  of  the  island.  In  the  oase  of  Qawa 
and  Kwaiawata,  the  reef  is  about  100  feet  higher  than  this.  Only  the 
northern  end  of  Eitava  was  examined,  and  here  the  reef  rose  to  a  height 
of  about  300  feet.  On  examining  the  sections  oonstruoted  by  Captain 
Fim,  it  is  clear  that  all  the  islands  are  more  or  less  terraoed.  This  did 
not  appear  to  us  to  be  entirely  or  almost  entirely  due  to  weathering, 
but  rather  to  indicate  successive  periods  of  uplift.  On  Iwa  the  terracing 
was  particularly  marked,  and  the  ascent  easy  after  a  short  almost 
vertical  portion  of  the  cliff  face  above  the  beach  had  been  asoended. 
All  these  islands,  then,  show  a  marked  likeness  to  each  other,  and  differ 
only  in  detail,  so  that  a  good  general  idea  of  the  group  can  be  obtained 
by  carefully  considering  one  island.  To  this  end.  Captain  Pim's  aooonnt 
of  Kwaiawata  is  quoted  at  length. 

*'  This  island  is  small,  roughly  circular,  its  greatest  diameter  being 
about  a  mile.  In  places  it  is  very  steep  to,  but  a  fringing  reef  lies  off 
the  south-east  and  north-west  sides,  and  a  belt  of  gradually  shoaling 
sand  just  outside  the  reef  affords  oonvenient  anchorage.  On  the  east 
and  west  points  of  the  island  the  cliffs  oome  right  down  to  the  water, 
and  there  are  numerous  small  caves  to  be  seen  along  these  parts  of  the 
coast ;  apparently  some  of  these  caves  are  used  by  fishing  parties  to 
sleep  in,  as  mats,  etc.,  were  found  in  them,  and  places  where  fires  had 
been  made  and  food  oooked  were  seen.  The  beach  is  composed  of  ooral 
cement,  with  loose  ooral  boulders  scattered  about,  and  is  about  6  or  7 
feet  above  high- water  mark. 

*'  Starting  from  the  beach  on  the  east  side,  a  gentle  slope  leads  up 
to  the  first  ridge  (about  20  feet  above  sea-level),  which  appears  to 
be  an  old  sea-becM)h ;  a  slight  depression  follows ;  and  then,  climbing  up 
a  sharp  rise,  the  first  platform,  about  100  feet  above  the  sea*level,  is 
reaohed. 

'*  This  platform,  a  large  portion  of  which  is  covered  with  heavy  scrub 
timber,  leads  up  to  the  foot  of  a  wall-like  cliff,  only  to  be  scaled  by 
ladders  made  and  placed  in  position  by  the  natives. 

''  The  top  of  the  cliff  is  240  feet  high,  and  a  winding  path,  running 
along  the  edge  for  some  distance,  leads  to  the  crest  of  the  old  reef,  415 
feet  above  sea-level.  This  is  by  no  means  the  highest  point  of  this  side 
of  the  island,  but  rather  bore  the  appearance  of  being,  in  the  days  when 
the  surface  of  the  reef  was  awash,  a  deep-water  entrance  into  the 
lagoon. 

'*  Numerous  ooral  patches  lay  scattered  about,  and  rose  much  higher 
than  the  place  where  we  were  standing  when  the  reading  of  the 
barometer  was  taken.  I  should  consider  they  were  quite  30  to  40  feet 
above  our  level,  and  it  was  strange  to  see  how  well  the  coral  had  stood 
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the  destrnotive  influence  of  the  elements.  I,  who  had  passed  most  of 
my  life  among  coral  reefs,  could  almost  fancy  I  was  walking  on  one  of 
the  Queensland  Barrier  reefs  as  I  looked  round  upon  the  boulders 
scattered  about. 

"  From  this  spot  we  could  see  the  floor  of  the  old  lagoon,  which 
dipped  towards  the  centre,  giving  a  view  of  extensive  gardens,  with 
here  and  there  a  group  of  coconut  and  betel-nut  palm  towering  above 
the  low  undergrowth,  and  drawing  attention  to  the  little  brown  houses 
of  the  native  villages,  whose  sites  they  marked,  and  around  which  they 
were  clustered. 

"The  parts  of  the  central  depression  not  under  cultivation  are 
covered  with  a  thick,  heavy,  second  growth  of  young  timber  and  ferns, 
in  striking  contrast  to  the  higher,  larger-girthed  trees  of  the  circum- 
ferential rim. 

"  Descending  the  slope,  past  numerous  garden  fences,  we  reached 
the  centre  of  the  lagoon,  and  found  it  to  be  325  feet  above  sea-level. 
The  soil  was  a  rich,  heavy  vegetable  mould,  and  in  the  villages  and 
on  the  paths  it  was  trodden  into  a  compact  msiss  as  hard  as  cement, 
that  held  the  water,  and  became  so  slippery  with  ever.v  shower  of  rain 
that  it  was  positively  dangerous  to  walk  upon.  Passiug  through  a 
number  of  hamlets,  the  ground  became  higher  and  the  coml  boulders 
more  numerous,  until  the  inner  edge  of  the  old  breaker  was  reached. 
The  path  led  through  a  gully  between  two  coral  walls  covered  with 
high  trees,  and  emerged  at  the  top  of  a  cliff  which  went  down  almost 
perpendicularly.  The  barometer  showed  the  height  to  be  440  feet,  and 
we  were  standing  in  a  crevice  between  walls  which  were  at  least  20  or 
30  feet  higher.  The  crevice  continued  down  the  face  of  the  cliff  in  a 
slanting  direction,  forming  a  chimney,  down  which  the  path  led,  and 
which  the  natives  said  was  the  only  way  to  reach  the  flat  below. 

"Scrambling  down  the  cliff,  towards  which  it  was  necessary  to 
keep  one's  face,  shifting  bands  and  feet  slowly  and  carefully  from  one 
projecting  coral  point  to  another,  was  tedious  and  painful  work.  The 
projecting  points  of  coral  were  worn  smooth  by  the  native  feet  con- 
stantly passing  over  them;  a  passing  shower  had  made  the  coral  as 
slippery  as  ice,  and  the  occasional  pools  of  water  in  the  central 
depression  of  the  island  had  not  improved  our  boots  for  this  kind 
of  work,  where  to  slip  meant  a  fall  of  some  hundreds  of  feet. 

"About  halfway  down  a  slight  projection  afforded  a  much-needed 
rest,  and  we  were  met  here  by  a  group  of  native  women,  who  were 
carrying  up  great  bundles  of  coconuts,  firewood,  and  food  from  their 
gardens  below.  Everything  was  carried  up  on  the  head,  and  it  was 
wonderful  to  see  the  dexterity  shown  in  balancing  the  load  as  they 
climbed  up  the  steep  track. 

"  A  reading  of  the  barometer  gave  the  height  here  as  280  feet,  and 
I  am  rather  inclined  to  think  at  some  time  or  other  this  was  the  water- 
No.  IV.— April,  1906.]  2  b 
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line  of  the  reef;  the  ooral  above  thia  line  being  mOBt  distinotiy  mon 
weathered  than  that  below  it.  GbotinniDg  tiie  deeoent,  the  bottom  of 
the  oliff  was  fgnnd  to  be  90  feet  above  sea-level,  and  this  also  seemed  to 
hare  been  a  water-level  at  some  time.  From  the  foot  of  the  f<'<f  a 
gentle  alope,  covered  with  onltivation  patohee  and  thiok  Bomb,  fell  awaj 
towards  the  water.    A  few  small  hnts  were  seen  on  the  edge  of  the 


scrub,  which  we  were  told  were  nsed  as  liviog-houses  by  people  work- 
ing in  the  gardens,  or  bnilding  and  repairing  canoes  on  the  beaoh. 
About  200  yards  or  so  from  the  foot  of  the  cliff  a  raised  beach,  of  large 
water-worn  ooral  boulders  and  a  small  quantity  of  sand,  was  oroased; 
it  was  about  6  feet  higher  than  the  land  between  it  and  the  cliff,  and  a 
barometer-reading  made  the  height  above  sea-level  60  feet. 

"  The  land — upon  which  were  growing  some  very  large  trees  and 
thiok  undergrowth — from  the  raised  beach  to  sea-level  did  not  appear 
to  be  oultivated,  and  was  thickly  strewn  with  broken  ooral  and  large 
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bonlders,  not  bo  mnoh  vegetable  mould  being  preseiit  among  them  aa 
was  the  case  nearer  the  foot  of  the  oli£  The  height  of  the  tops  of  the 
trees  on  the  highest  part  of  the  island,  worked  out  by  sextant  angles 
from  Grawa,  gave  the  highest  point  as  520  feet  above  sea-level." 

Eaileuna  and  Eirwina  in  the  Trobriands  are  coral  islands.  Although 
both  are  for  the  most  part  low,  the  latter  presents  well-matked  coral 
oliffs  at  its  northern  extremity.  Beyond  these  to  the  west  stretch 
a  number  of  reefs  and  ooral  islands,  the  extent  of  which  has  not  yet 
been  aoonrately  determined.  Nada  and  Egnm  gronps  are  atolls  on 
which  are  a  nnmber  of  coral  islands.    In  the  centre  of  Egnm  atoll  is  the 
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IBBIOATION   IQUEDDCT,   BIBTLB   BAT  PCADI. 

island  from  which  the  group  takes  its  name.  At  the  northern 
extremity  of  Egnm  Sir  George  Rnthven  le  Hunte  describes  a  rooky 
prominence  "  oompoeed  of  bare  rook  with  its  strata  lying  at  a  vertioal 
angle  .  .  .  and  traversed  by  a  broad  vein  of  pink  rook."  ' 

No  raised  ooral  reefs  have  as  yet  been  reported  on  the  D'Entre- 
oasteanx  archipelago,  though  these  have  been  noted  by  i/Li.  Qibb 
Uaitland  in  the  Louieiadee  at  Sfieima,  Panaet,  Wari,  and  Eimnta  (abont 
10  miles  east  of  Misima).  On  the  mainland,  the  same  authority  notes 
raised  reefs  at  Awaima,  Bartle  bay,  and  Cape  Yogel ;  while  on  the 
Bonth-eastem  coast  there  is  a  raised  reef  on  Einanro  island,  about  2  miles 

•  Aaonal  Report,  3900-lSOl,  p.  17. 
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from  Milport  harbour.  The  diBtribution  of  the  raised  ooral  reefs  just 
mentioned,  and  those  previously  referred  to,  are  indicated  in  the 
sketch-map  by  dark  areas  or  thickened  outlines  of  the  islands  in  which 
they  occur.  It  will  be  seen  that  they  indicate  that  a  very  large  portion 
of  British  New  Guinea  has  been  uplifted. 

The  usual  height  above  the  present  sea-level  of  the  raised  reefs  in 
and  around  the  south-eastern  extremity  of  New  Guinea  varies  from  a 
few  to  500  feet,  but  Mr.  Gibb  Maitland  mentions  a  coralline  limestone, 
called  by  the  natives  *'  korada,"  which  forms  a  prominent  object  in  the 
landscape  at  a  height  of  2000  feet  up  the  mountain-side  above  Awaiama. 
He  could  detect  no  fossils  in  this.  As  regards  the  date  of  the  uplift 
corals  collected  by  Major  Daniels  from  raised  ree&  at  Battle  bay,  which 
he  estimated  to  be  between  300  and  400  feet  above  sea-level,  are  stated 
by  Dr.  Marr  to  be  late  Tertiary  or  recent,  as  are  those  colleoted  at 
Tohunu.  The  idea  of  recent  movement  is  supported  by  the  geology  of 
Bar  tie  bay.  On  page  351  is  a  rough  sketch-map  of  the  small  area  im- 
mediately surrounding  the  bay  studied  by  Major  Daniels,  from  whose 
manuscript  the  following  notes  are  taken  almost  as  they  stand. 

The  country  surroundiog  Bartle  bay  is,  generally  speaking,  hilly 
and  broken,  without  any  striking  preponderant  mountains,  hills,  or 
valleys.  The  bay  itself  is  a  shallow  indentation  in  the  south  coast 
of  Goodenough  bay,  of  roughly  crescentic  shape;  the  distance  from 
horn  to  horn  of  the  crescent  being  about  5  miles,  and  the  general 
direction  of  a  line  joining  the  two  being  east  and  west.  At  the  eastern 
extremity  of  the  bay  a  hog-back  hill  rises  abruptly  from  the  sea  to 
an  estimated  height  of  some  500  feet,  and  runs  nearly  south  for  2 
miles,  then  trending  westward  until,  about  3j^  miles  from  the  coast 
in  a  direct  line,  it  becomes  broken,  and  ends  rather  suddenly  at  a  point 
a  little  east  of  a  north-and-south  line  drawn  through  the  centre  of  the 
bay.  Around  the  south-western  foot  of  the  Hogback  a  stream — the 
East  river — debouches  from  the  mountainous  country  inland  on  to 
the  flat  we  call  the  Plain.  Across  this  it  takes  a  somewhat  sinuous 
northward  course  to  find  the  sea  a  little  east  of  the  hay's  centre. 

The  sea-floor  along  the  whole  coast  of  the  bay  is  extremely  steep 
to,  with  no  bottom  in  30  fathoms  half  a  cable  length  off  shore.  Thin 
beach  itself  is  composed  of  water- worn  pebbles.  Behind  this,  except  at 
the  bay's  extreme  western  limit,  lies  a  remarkably  level  plain,  which  has 
already  been  alluded  to  as  the  Plain.  For  the  most  part  the  Plain  joins 
the  beach  at  the  latter's  horizon ;  but  where  the  Plain's  inequalities 
raise  it  above  beach-level,  the  junction  takes  the  form  of  low  blufib 
whose  maximum  height  is  never  more  than  12  feet.  Here  and  there 
along  the  bay's  coast,  but  always  at  some  distance  from  the  mouths  of 
the  East  and  Wamera  rivers,  a  certain  amount  of  coral  is  growing  in 
the  form  of  very  narrow  fringe  reefs. 

The  eastern,  and  to  a  certain  extent  the  south-eastern,  boundary  of 
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the  plain  is  the  Hogbaok,  which  everywhere  rises  sharply  from  nearly 
level  ground.  On  its  extreme  north-west  the  Plain  oeases  abruptly  at 
the  most  eastern  of  a  series  of  flat-topped  plateaux,  called  in  this  paper 
the  Terraces.  These  rise  one  after  another,  sometimes  with  slight  inter- 
vening  depressions  towards  the  south-east,  till  they  meet  a  range  of 
broken  hills  which  we  call  the  Western  hills,  which  have  an  estimated 
maximum  height  of  1000  feet.  The  Terraces  abut  on  the  sea  for  about 
a  mile,  their  slopes  being  so  steep  as  to  be  nearly  true  cliffs,  faced  with 
a  narrow  beach.  Beyond  the  Terraces'  most  western  extension,  the 
Western  hills  occupy  the  coast-line  till  the  western  limit  of  the  bay  is 
reached.  The  eastern  boundary  of  the  Terraces  (where  they  abut  on 
the  Plain)  is  of  very  irregular  outline,  and  their  southern  limit  does  not 
reach  more  than  1^  to  2  miles  from  the  coast  in  a  north-and-south  line, 
the  western  boundary  of  the  Plain  being  taken  up,  after  the  Terraces 
cease,  by  a  southerly  and  easterly  extension  of  the  Western  hills.  These 
hills  then  push  south-east  along  the  Plain's  edge  till,  at  a  point  a  little 
west  of  the  bay's  centre  and  about  3  miles  from  the  coast  in  a  north- 
and-south  line,  they  swing  more  to  the  east,  and  move  in  that  direction 
to  the  south-western  end  of  the  Hogback.  The  Plain,  bounded  as  above 
described,  is  roughly  triangular  in  shape,  with  the  curved  line  of  the 
bay's  coast  for  its  base. 

Besides  the  East  river  already  mentioned,  a  second  stream,  the 
Wamera,  debouches  on  to  the  Plain  through  the  Western  hills  a  little 
south  of  the  southern  limit  of  the  Terraces,  and,  after  skirting  their 
eastern  flank  for  a  short  distance,  pursues  a  north-easterly  course  of 
considerable  sinuosity,  to  find  the  sea  about  half  a  mile  east  of  the 
most  eastern  terrace. 

The  Anglican  mission  station  is  located  on  the  high  ground  in  the 
angle  formed  by  the  eastern  and  coastal  boundaries  of  the  most  eastern 
terrace. 

The  Plain, — The  Plain  is  both  remarkably  flat  and  level.  The  soil, 
usually  very  free  from  gravel  and  stones,  is  of  considerable  depth 
nearly  everywhere  ;  and,  under  an  admirable  system  of  irrigation,  yields 
excellent  crops  of  sugar-cane,  tare,  etc.  Below  the  soil,  judging  from 
such  scant  sections  as  the  Wamera  and  East  rivers  have  cut  in  the 
course  of  their  passages,  lie  what  appeared  to  be  very  definite  layers 
of  gravel  or  of  sand,  or  of  both  mixed,  sprinkled  sometimes  with  rocks 
and  even  boulders,  and  with  often  a  considerable  proportion  of  mud, 
although  there  were  found  no  distinct  argillaceous  strata. 

After  their  debouchment  on  to  the  Plain,  both  the  Wamera  and  East 
rivers  occupy  well-defined  if  shallow  flood  plains  of  considerable  width. 

The  Terraces, — These  formations,  of  which  no  visible  counterpart 
exists  along  the  eastern  and  southern  boundaries  of  the  Plain,  rise  for 
the  most  part  very  suddenly  and  steeply  from  the  level  ground,  and 
with  an  even  sweep  except  where   the  Wamera  river  or  some  gully 
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has  out  deeply  into  their  sides.  Their  tops  are  remarkably  level  and 
even,  and  though  the  differences  in  horizon  between  the  higheet  and 
lowest  are  not  great,  there  is  a  steady  upward  progression  of  elevations 
from  north-east  to  south-west.  Where  the  Terraces  abut  on  the  Eea» 
their  slopes  are  even  steeper  than  on  the  sides  of  the  Plain,  and  gallies 
and  slides  are  more  frequent;  while  on  the  west  they  break  away 
sharply  and  irregularly  to  a  deep  gulch,  dry  most  of  the  year,  which 
separates  them  on  that  side  from  the  broken  country  of  the  Western 
hills.  For  the  most  part  each  succeeding  terrace  rises  directly  from 
the  next  lower  in  point  of  horizon  ;  but  where  the  width  of  the  forma* 
tion  is  considerably  reduced  by  irregularities  of  outline,  there  is  some- 
times a  shallow  depression  separating  terrace  from  terrace. 

The  most  south-western  terrace,  the  highest  in  point  of  elevation, 
and  estimated  to  reach  a  height  of  150  to  200  feet,  abuts,  without  any 
intervening  depression,  on  a  spur  of  the  Western  hills,  which  here 
become  the  western  boundary  of  the  Plain. 

The  Terraces  are  naturally  treeless ;  the  soil  is  thin  and  poor,  very 
stony,  and  even  rooky,  and  increasingly  so  as  the  junction  with  the 
Western  hills  is  approached.  Boulders  are  present  here  and  there  on 
the  surfaces  of  the  different  Terraces. 

Considerable  opportunity  is  afforded  in  various  places  for  viewing 
the  internal  structure  of  the  Terraces,  which  would  everywhere  appear 
to  be  the  same.  The  formation  is  completely  stratified  from  top  to 
bottom,  the  strata  seldom  more  than  2  feet  thick,  and  often  not  more 
than  a  few  inches ;  the  materials  varying  from  stones  and  even  boulders, 
nearly  all  much  worn  and  rounded,  down  to  gravel  and  fine  sand,  but 
without  anywhere  presenting  any  marked  amount  of  strictly  argil- 
laceous matter.  The  strata  are  sometimes  entirely,  or  almost  entirely, 
composed  of  one  or  another  material,  but  more  frequently  are  much 
mixed ;  and  none  of  them  containing  the  coarser  materials  are  suffi- 
ciently compacted  to  be  called  '^  stone,"  though  some  of  the  homogeneous 
strata  of  the  finer  materials  appear  as  soft  sandstone  at  all  horizons 
from  the  top  to  the  bottom  of  the  different  Terraces. 

The  strata  of  which  the  Terraces  are  composed  present  the  greatest 
disorder  in  the  horizontal  sequence  of  the  different  materials  of  which 
they  are  constituted,  but  wherever  seen  and  at  whatever  horizon,  they 
all  dipped  with  great  regularity  to  the  north  and  north-east,  and 
always  at  an  angle  which  did  not  vary  much  from  30^ 

It  has  already  been  stated  that  the  Terraces  abut  on  hills,  which 
reach  an  elevation  of  about  1000  feet,  and  which  we  call  the  Western 
hills.  As  far  as  our  inspection  went,  no  stratified  material  was  found 
on  these  hills  above  the  level  of  the  highest  terrace,  the  range  being 
composed  of  country  rock,  which  Dr.  Marr  states  is  obviously  volcanic 
and  probably  basalt. 

The  position  of  the  raised  coral  reefs  may  now  be  stated.     There  is 
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an  ill-defined  path  leading  over  the  Terraoes  from  the  mission  station 
into  the  Western  hills,  and  on  through  them  to  the  villages  on  the 
ooast  of  Goodenough  bay  to  the  westward.  Immediately  after  leaving 
the  level  of  the  last  terrace  for  the  first  slope  of  the  hills,  this  path 
skirts  a  collection  of  coral  masses.  Below  these  masses,  and  on  the 
terrace  itself,  are  two  or  three  coral  boulders,  evidently  &llen  from 
above,  and  below  these  coral  fragments  strew  the  terrace  slope  for 
many  yards.  Even  the  larger  masses  of  coral  are  not  now  in  situ  at  the 
(present)  horizon  of  their  original  growth ;  for  elsewhere  on  the  Western 
hills,  both  east  and  west  of  this  point,  long  lines  of  coral  can  be  seen  at 
higher  levels,  which  are  constant  enough  to  give  ground  for  a  pre- 
sumption that  the  coral  so  appearing  has  not  been  much  moved  sinoe 
the  general  uplift  its  presence  above  sea-level  establishes.  Near  the 
masses  of  coral  just  mentioned,  but  slightly  up  the  hillside  and  a  little 
south,  great  solid  sections  of  old  reef-face  have  slid  bodily  down  without 
breaking  or  overending.  Behind  and  above  these  lies  the  old  reef- 
surface,  covered  with  a  thin  layer  of  finely  broken  country  rook  so 
decomposed  as  to  bear  the  usual  scanty  herbage.  Above  this,  again, 
but  only  after  a  wide  stretch  of  pure  country  rock,  the  old  reef-surface 
begins  once  more,  naked  and  marvellously  like,  for  all  its  weathering, 
the  surface  of  a  living  fringe  reef  from  which  the  tide  has  fallen. 
Just  above  this,  %,e.  at  an  estimated  height  of  350  to  400  feet  above 
sea-level,  the  level  is  reached  (approximately)  of  the  highest  line  of 
coral  seen,  and  above  this  nothing  but  country  rock  was  to  be  found. 

Such  is  the  present  condition  of  the  uplifted  coral  at  the  only  point 
which  press  of  other  work  permitted  to  be  closely  examined;  at  a 
point  where — and  the  locality  was  chosen  partly  because  this  fact 
could  be  plainly  established  with  the  binoculars  from  the  mission 
station — it  has  suffered  the  greatest  displacement  from  its  original 
position  relative  to  the  hillside.  But  it  was  impossible  at  this  point 
(or  elsewhere  from  such  observations  as  could  be  made  with  the 
binoculars)  to  establish  the  vertical  depth  of  the  original  growth  of 
the  reef  with  any  accuracy,  though  it  seems  certain  that  this  depth 
could  not  have  been  more  than  40  or  less  than  30  feet. 

The  coral  in  situ,  or  nearly  in  situ,  on  the  west  side  of  the  Plain  is 
limited  to  the  Western  hills,  lying  west  of  the  Wamera,  and  is  not 
even  visibly  continuous  on  them  at  all  x>oints  where  it  might  be 
expected  to  appear.  And  although  it  was  most  carefully  searched 
for,  no  trace  of  coral  in  any  position  or  condition  was  found  or 
seen  (a)  on  the  Western  hills  lying  between  the  Wamera  and  the 
East  river,  (6)  on  the  Terraces  (with  the  exception  of  the  fragments 
already  alluded  to),  (c)  on  the  Plain,  or  {d)  in  the  beds  of  either  the 
Wamera  or  the  East  river  at  any  point  of  their  course  which  came 
under  our  observation. 

East  of  the  Plain  the  coral  appears  here  and  there  (but  not  oon- 
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tinuously  to  the  eye)  on  the  Hogback,  at  what  must  be  very  nearly 
the  same  horizon  oconpied  by  the  coral  in  situ  on  the  Western  hills. 

The  foregoing  account  of  the  geomorphological  features  of  Bartle 
bay  has  been  given  at  some  length,  since  it  seems  to  bear  on  the  age  of 
the  present  coastal  zone,  and  to  suggest  that  the  existence  of  Bartle  bay 
in  anything  approaching  its  present  form  is  a  comparatively  recent 
event.  Dr.  Marr,  who  has  read  through  Major  Daniels'  notes  on  Bartle 
bay,  and  examined  the  photographs  with  which  they  are  iUustratedy 
suggests  that  the  history  of  the  coastal  zone  at  this  point  is  somewhat 
as  follows  :  There  was  first  a  period  of  subsidence ;  when  this  oocurred 
or  how  long  it  lasted  is  quite  uncertain,  but  if  the  deposition  of  the 
reef  rocks  now  upraised  marked  the  dosing  stage  of  this  depression, 
this  stage  was  geologically  recent,  and  probably  there  was  no  long 
period  before  elevation  began.  When  elevation  did  take  place,  the  ooral 
reefs  which  had  grown  during  the  period  of  submersion  on  the  flanks 
of  the  mountains  were  lifted  to  varying  heights  in  di£ferent  looalitiea 
not  very  far  apart.  The  movement  was,  in  fact,  in  part  differentiaL 
Further,  it  may  well  have  occurred  in  stages.  The  evidence  in  favour 
of  this  point  of  view  derived  from  the  coral  terraces  of  the  Marshall 
Bennet  group  and  the  signs  of  surf  action  high  up  the  cliff  at  Tokunn 
seems  strengthened  by  the  irregular  nature  of  the  stratification  (current 
bedding)  of  the  Bartle  bay  plain  and  the  occurrence  of  the  Terraces. 
The  latter,  Dr.  Marr  suggests,  are  the  remains  of  old  flood  plains. 

The  fertility  of  the  Bartle  bay  plain  has  already  been  alluded  to. 
Boughly,  three-quarters  of  its  area  is  under  cultivation  at  one  time  or 
another,  and  that  portion  is  carefully  irrigated  from  which  a  crop  is  to 
be  taken.  The  southern  portion  of  the  Plain — the  apex  of  the  triangle 
— is  irrigated  from  the  East  river.  The  intake  of  the  main  canal 
is  about  a  quarter  of  a  mile  in  a  direct  lino  from  the  nearest  of  the 
gardens,  but,  by  reason  of  the  lay  of  the  land,  the  canal  has  to  travel  a 
good  mile  around  the  spurs  of  three  hills,  and  across  a  gully  (dry  except 
at  the  height  of  the  rairs)  some  70  feet  wide  by  40  deep,  before  it 
reaches  the  first  lateral  ditch.  For  this  latter  purpose  an  aqueduct  of 
three  hollowed  logs  is  used.  These  are  supported  by  both  banks  of  the 
gully  and  two  sets  of  uprights,  each  log  so  placed  that  it  slightly 
underlaps  the  next  preceding  and  is  enough  below  it  to  make  the  path 
of  the  water  a  series  of  tiny  cascades. 

The  northern  portion  of  the  plain  is  irrigated  from  the  Wamera 
river,  the  intake  of  the  canal  being  located  a  little  below  the  point  of 
the  river's  debouchment  on  to  the  plain.  The  canal  in  this  case  follows 
an  uneventful  course,  without  hills  to  circumvent  or  gullies  to  cress. 
Both  the  East  river  and  the  Wamera  carry  a  considerable  volume  of 
water,  even  at  the  height  of  the  dry  season,  while  heavy  floods  are  said 
to  be,  and  on  the  evidence  of  erosion  would  appear  to  be,  frequent  in  the 
wet  season.    The  dams,  therefore,  which,  in  order  to  give  an  artificial 
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head  of  water,  are  built  across  stream  immediately  below  every  intake, 
mtiBt  be  low  enough  to  permit  easy  repair,  and  even  easy  reconstruction 
in  case  they  are  destroyed  outright.  All  intakes  are  consequently  located 
where  the  rivers  are  shallow,  in  spite  of  their  greater  width,  where  such 
is  the  case.  The  dams,  which  are  made  of  water-worn  boulders  and 
stones,  none  larger  than  can  readily  be  put  in  place  by  hand,  piled 
loosely,  so  that  the  surplus  water  may^easily  escape  through  their  inter- 
stices, and  are  never  more  than  about  3  feet  high,  though  they  may  run  to 
quite  100  yards  in  length.  When  necessary,  turf  and  brushwood  are 
used  to  render  the  dams  less  permeable. 

The  main  canals  are  simply  ditches,  seldom  more  than  5  feet  wide, 
and  often  less,  and  a  foot  or  18  inches  deep.  We  neither  saw  nor  heard 
of  any  case  in  which  artificial  banks  had  been  made  to  conduct  water 
across  the  surface  of  the  ground.  The  laterals  are  simply  the  same 
thing  reduced  to  scale,  and  there  are  nowhere  any  hatches  or  flumes  of 
wood,  nor  any  aqueducts  (except  in  the  case  mentioned  above,  where 
the  canal  from  the  East  river  crosses  the  gully).  But  the  results  are 
sufficiently  creditable,  if  not  indeed  actually  marvellous,  when  it  is 
considered  that  they  were  conceived  with  no  more  knowledge  of  engi- 
neering than  a  practical  appreciation  of  the  fact  that  water  runs  down- 
hill, planned  without  the  aid  of  any  instruments  for  ascertaining  or 
correcting  levels,  and  executed  with  no  better  tools  than  the  workmen's 
digg^i^g'Bticks  and  hands.* 

Before  the  paper»  the  Pbksidemt  :  Dr.  Sefigmanu,  whose  paper  we  are  to  hear 
and  discuss  to-night,  is  not  appearing  on  the  platform  of  the  Royal  Geographical 
Society  for  the  first  time.  I  dare  say  some  of  you  present  may  remember  that  fiye 
years  ago  Dr.  Haddon,  whom  I  am  glad  to  see  here  to-night,  read  a  very  interesting 
paper  on  the  Torres  Strait,  Dr.  Haddon  having  gone  out  there  on  behalf  of  the 
Uniyersity  of  Cambridge.  One  of  the  members  of  Dr.  Haddon's  expedition 
was  Dr.  Seligmann,  and  those  who  were  present  that  night  may  remember 
that  on  that  occasion  he  added  some  interesting  remarks  to  Dr.  Haddon's  paper. 
Dr.  Seligmann  has  the  advantage,  in  studying  anthropology,  of  being  a  member 
of  the  medical  profession.  Since  the  time  of  which  1  have  been  speaking,  he  has 
travelled  extensively  in  British  New  Guinea,  and  he  will  now  give  us  the  benefit 
of  his  investigations  there.  IIo  is  going  to  introduce  what,  I  believe,  is  a  novelty 
here — he  is  going  to  illustrate  his  lecture  by  means  of  the  biograph,  which,  I  am 
sure,  will  interest  you.    1  now  call  upon  Dr.  Seligmann  to  read  his  paper. 

After  the  paper,  Dr.  A.  C.  Haddon  :  It  is  with  peculiar  pleasure  that  I  have 
followed  this  expedition  of  Major  Daniels  to  New  Guinea.  Dr.  Seligmann  accom- 
panied, as  our  President  has  said,  the  Cambridge  Expedition  to  New  Guinea  in 
1898-99,  and  be  was  one  of  the  keenest  and  certainly  the  most  versatile  of  my 
colleagues.  Major  Daniels,  who  had  travelled  a  good  deal  in  America,  organized 
this  successful  expedition  with  Dr.  Seligmann.  They  came  to  Cambridge  for  some 
months,  and  they  thoroughly  prepared  themselves  for  their  work,  and  the  expedition 
was  one  of  the  best  equipped  that  has  ever  left  Europe.  The  credit  of  it,  I  may 
say,  is  due,  in  the  first  place,  to  the  enthusiasm  and  the  knowledge  of  Dr. 

*  Erbatuh.— Page  238,  line  12  from  top,  for  '*  west "  read  •«  east." 
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Seligmann,  and  seoondly,  to  the  enterpnfle,  energy^  and  liberality  of  Major  Daniela. 
Dr.  Seligmann  has  not  been  able  this  eyening  to  do  justice  to  the  scientific  work  that 
has  been  accomplished  by  the  expedition.  He  merely  gave  us  a  sample^  as  it  were, 
of  what  the  expedition  did,  and  it  will  take  some  years  before  we  can  learn  all  that 
was  done.  It  may  seem  rather  strange  to  you  that  he  referred  so  much  to  the  hair 
of  the  people,  but  I  would  remind  you  that  in  New  Guinea  we  have  a  dark-skinned, 
woolly-haired,  noisy,  demonstrative  people.'  Now,  the  Australians  have  oarly 
hair ;  and  the  Polynesians  have  a  lighter  skin  and  straight  or  wavy  hair.  The 
question  is,  how  did  the  Australians  get  where  they  are?  We  heard  in  1898 
that  in  the  Bensbach  river  in  New  Guinea  there  were  some  people  resembling  Aus- 
tralians ;  that  looked  as  though  they  were  relics  of  the  people  who  had  marched 
across  into  Australia.  It  is  very  satisfactory  to  know  that  this  expedition  went 
to  Bensbach  river,  but  they  found  that  the  people  whom  we  heard  were  like 
Australians  were  quite  typical  Papuans.  So  in  that  respect  the  problem  of  the 
peopling  of  Australia  is  not  nearer  solution.  Then,  agftin,  Dr.  Seligmann  spoke  of 
certiun  curly  and  straight-haired  people  on  the  eastern  part  of  New  Guinea.  That» 
again,  is  an  extremely  interesting  problem,  but  there  is  very  little  doubt  that  these 
people  have,  at  some  time  or  other,  migrated  to  New  Guinea,  and  thus  the  straight 
hair  of  the  Polynesians  has  unravelled  the  crinkly  hair  of  the  Papuans.  Up  in  the 
mountains,  as  you  have  heard,  the  natives  invariably  have  a  dark  skin  and  woolly 
hair,  so  it  looks  as  if  New  Guinea  was  originally  inhabited  by  dark  woolly-haired 
people.  But  along  the  coast  other  people  have  come  into  New  Guinea  from  the 
Pacific,  and  in  these  spots  there  is  a  mixture  of  Polynesians  and  Melanedans. 
Among  other  problems  this  expedition  studied  was  totemism,  an  extremely  interest- 
ing question  which  we  cannot  now  discuss.  Another  point  of  very  great  interest 
which  they  studied  was  the  decorative  art  of  the  dififerent  places,  and  especially  of 
the  south-east  region  and  the  islands.  Tou  saw  in  the  lantern  slides  some  very 
beautifully  carved  canoes ;  Dr.  Seligmann  has  made  a  special  study  of  these,  and 
for  the  first  time  we  have  learnt  what  this  carving  means,  for  no  one  previously 
had  studied  this  problem  in  the  field.  The  study  of  decorative  art  can  only  be  done 
satisfactorily  on  the  spot ;  anybody  can  make  guesses  in  museums,  but  they  are 
not  really  worth  the  paper  on  which  they  are  printed  I  may  say  that  in  this,  as 
in  all  other  subjects  he  has  treated — hair,  skulls,  customs,  religion — Dr.  Seligmann 
has  worked  as  thoroughly  as  possible  within  the  time.  I  would  like  to  say  one  word 
about  the  cinematograph  films.  Perhaps  those  accustomed  to  music-halls  have  seen 
films  clearer  and  more  brilliant ;  but  it  is  extremely  difficult  work,  as  I  know  from 
my  own  experience,  to  take  cinematograph  films  in  the  tropics.  I  have  seen  many  of 
these  dances,  and  I  need  hardly  say  that  it  is  extremely  interesting  to  me  to  see  them 
again  on  the  screen,  but  one  does  miss  the  colour,  noise,  and  excitement — ^they  are 
a  very  noisy  people — and  one  also  misses  the  indescribable  odour  of  the  Papuans. 

Mr.  Henby  Balfour  :  I  esteem  it  a  very  great  privilege  to  have  been  asked  to 
come  here  to-night  and  listen  to  this  extremely  interesting  communication  of  Dr. 
Seligmann's.  At  the  same  time,  I  would  gladly  have  been  excused  the  duty  you 
have  imposed  upon  me,  and  for  this  reason — I  have  never  been  to  New  Guinea,  and 
therefore  can  speak  with  no  first-hand  knowledge  whatever.  I  always  think  it  is 
far  more  interesting  to  hear  those  who  have  been  on  the  spot.  But  at  the  same 
time,  although  I  have  never  had  the  privilege  of  seeing  the  natives  of  New 
Guinea,  I  am  none  the  less  able  to  appreciate  the  work  that  has  been  done  by  those 
who  went  on  such  an  admirably  organized  expedition  as  the  one  referred  to  to* 
night.  It  has  been  indeed  a  groat  pleasure  to  me  to  listen  to  the  lecture  and  to  see 
the  photographic  representations,  not  only  of  the  natives  in  groups  and  still,  but 
also  of  the  natives  in  movement.    I  cannot  but  think  that  the  more  travellers  are 
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encouraged  to  use  the  biograph  in  depicting  scenes  of  native  life,  the  greater  will 
be  the  advantage  to  the  study  of  anthropology.    These  biograph  films  undoubtedly 
record  scenes  realistically  where  mere  verbal  descriptions  would  fail.    The  films 
thrown  upon  the  screen  this  evening  really  hardly  require  any  description  at 
all ;  they  are  descriptive  themselves,  and  extremely  instructive,  and  I  hope  that 
the  Royal  Geographical  Society,  amongst  other  bodies,  will  encourage  in  every 
possible  way  the  utilization  of  this  method  by  all  travellers  among  savage  peoples. 
Dr.  Seligmann,  as  Dr.  Haddon  has  pointed  out,  has  only  touched  upon  the  surface, 
as  it  were,  of  the  enormous  mass  of  material  which  lies  at  the  back  of  what  has 
been  presented  to  us  to-night,  and  I  feel  quite  sure  that  we  shall  all  look  forward 
with  intense  interest  to  the  full  publication  of  the  results  of  this  expedition,  an 
expedition  which  I  cannot  but  think  has  entirely  justified  the  care  and  pains  and 
expense  which  have  been  lavished  upon  it.    After  hearing  so  much  about  New 
Guinea,  it  may  seem  almost  ungrateful  to  express  the  hope  that  expeditions  will 
still  continue  to  go  there — what  work  has  been  done  has  been  so  admirably 
done  that  I  think  this  may  appear  ungracious ;   but,  at  the  same  time,  I  look 
forward  to  one  effect  of  this  admirably  equipped  expedition,  and  that  is,  that 
it  may  serve  as  a  precedent  to  others,  or  the  same  again — possibly,  that  would  be 
better — to  go  out  to  New  Guinea  and  conduct  further  researches  yet.    For  this 
enormous  island  is  one  of  the  most  interesting,  ethnologically,  and  there  is  still  a 
huge  amount  of  work  to  be  done  there.    A  region  to  which  Dr.  Seligmann  did  just 
refer,  the  region  along  the  borderland  between  Dutch  and  British  territory  in  New 
Guinea  is  one  that  must  be  of  intense  interest  ethnologically,  and  the  interior, 
with  the  exception  of  a  few  regions,  is  as  yet  virtually  unknown.    It  has  been 
extremely  interesting  to  hear  what  Dr.  Seligmann  had  to  say  about  those  interior 
natives  with  whom  he  came  into  touch.    That  is  one  of  the  important  results  of 
this  expedition.    There  are  many  questions  that  require  elucidating,  such  as  the 
routes  by  which  the  culture  of  one  region  has  been  transferred,  partially  at  any 
rate,  to  another  region.    It  would  be  interesting  to  know,  for  instance,  by  what 
route  and  by  what  methods  objects  that  are  clearly  to  be  associated  with  the  Papuan 
gulf  have  come  to  be  transferred  to  such  a  distant  region  as  the  Bensbach  river, 
in  the  north-east  extremity  of  British  New  Guinea.    There  are  problems  such  as 
these  which  await  solution,  and  to  which  the  attention  of  explorers  might  be  drawn. 
I  think  that  one  of  the  most  interesting  discoveries  has  been  the  finding  of  the 
site  of  manufacture  of  the  stone  adzes  which  have  become  so  widely  spread  in  their 
finished  form.    This  is  a  great  point  to  have  made  out,  and  one  upon  which  one 
would  gladly  have  heard  Dr.   Seligmann  expand   more   fully.     Not  only  is  it 
interesting  in  its  ethnological  aspect,  but  it  also  has  its  archsBological  interest, 
for,  if  we  are  to  explain   thoroughly  the  processes  that  went  on  in  prehistoric 
times,  in  the  Stone  Age  of  early  date,  we  are  obliged  to  a  great  extent  to  look  to  the 
Stone  Age  of  the  modern  savage  for  explanation,  because  there  is  a  chance  of 
seeing  the  actual  processes  at  work,  instead  of  having  to  fill  up  by  guesswork,  as  it 
were,  the  lacunas  which  must  exist  in  the  archaeological  records.    In  this  way, 
the  bringing  together  of  the  ethnological  and  archasological  material  cannot  but 
be  to  the  advantage  of  both  systems  of  study.     I  should  not  be  justified,  Mr. 
President,  in  detaining  you  at  this  somewhat  late  hour  with  further  remarks, 
which,  as  I  pointed  out,  must  necessarily  be  based  upon  second-hand  knowledge ; 
but  I  gladly  take  this  opportunity  of  adding  my  thanks  to  Dr.  Seligmann  for  his 
interesting  communication.    I  think,  in  conclusion,  that  it  is  only  just  to  Major 
Daniells  that  some  reference  should  be  made  to  the  generosity  with  which  he  has 
presented  the  specimens  forming  the  valuable  collection  brought  back  by  the 
expedition  to  some  of  the  principal  museums  of  this  country. 
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Dr.  J.  E.  Mabb:  I  feel  I  have  no  right  to  address  this  meeting  after  Dr. 
Seligmann's  opening  remarks.    He  said  the  expedition  was  essentially  ethnbiogloaL 
Our  work  is  essentially  geological,  therefore  I  will  not  detain  you  long.    I  ahould 
like  to  hear  trihute^  however,  to  the  very  careful  way  in  which  Major  Daniels  and 
his  colleagues  prepared  for  this  expedition,  as  well  as  for  the  manner  in  which  they 
carried  it  out.     And  although  geology  was  a  hy-product  of  their  work,  Hajor 
Daniels  and  his  colleagues  came  up  to  Camhridge  and  pursued  for  some  time 
the  study  of  geology.     I  should  like  all  explorers,  if  possihle,  to  do  this.    It 
is,  alas!  too  often  the  custom  of  explorers  not  to  make  this  preparation*  but 
merely  to  press  their  specimens  upon  us  and  expect  us  to  do  the  rest.    Now» 
Dr.  Seligmann  made  a  remark  about  the  apparent  recent  elevation  of  the  country, 
and  stated  that  it  was  perhaps  not  quite  what  earlier  explorers  had  concluded. 
As  a  matter  of  fact,  Mr.  Gibh  Maitland,  the  Government  geologist  of  Queensland, 
wrote  a  report  some  years  ago  based  upon  incomplete  information,  and  be  has 
quite  recently  sent  a  paper  which  I  have  not  yet  seen,  containing  the  result  of 
the  further  examination  of  specimens.    I  should  like  to  say  something  about  the 
stone  implements.    It  is  very  extraordinary  the  way  in  which  the  naUves  hsTe 
selected  the  various  stones  that  were  available  for  particular  purposes ;  they  have 
got  the  very  stone  required  as  fjEu:  as  they  could  for  each  particular  purpose,  one  for 
making  adzes,  another  for  making  clubs  with  a  perforation  in  the  centre,  another 
again  for  hammer-stones,  and  another  for  grinding-stones.    They  must  have  made 
implements  for  a  very  long  time  before  they  found  the  uses  of  all  these  stones  for 
di£Ferent  purposes.    However,  I  must  not  enter  at  this  late  hour  into  the  geology 
of  these  implements,  and  I  will  conclude  by  saying  that  we  at  Cambridge,  myself 
and  my  colleagues,  have  only  just  begun  to  touch  the  specimens,  but  we  shall 
be  glad  to  do  all  we  can  to  work  out  the  geological  materials  brought  back  by 
this  very  successful  expedition. 

Mr.  Rat  :  At  this  late  stage  of  the  evening  I  do  not  intend  to  ofifer  you  any 
very  lengthy  remarks.  I  should  like  to  add  my  tribute  to  Dr.  Seligmann  for  the 
extremely  interesting  set  of  views  which  he  has  shown  us  this  evening,  and  for  the 
extremely  lucid  way  in  which  he  has  explained  them.  It  is  one  evidence  of  the 
care  which  has  been  taken  by  the  expedition  to  gain  knowledge  upon  these  points ; 
one  evidence  of  that  is  shown  by  the  portions  of  New  Guinea  which  have  been 
illustrated  to-night.  We  first  had  the  western  portion  by  the  Bensbach  river. 
The  question  arises  as  to  the  New  Guinea  people,  how  they  came  to  the  Torres 
strait,  and  through  that  to  Australia.  I  was  struck,  in  that  first  picture,  by  the 
likeness  of  the  Torres  strait  islanders  with  New  Guinea.  We  also  find  connection 
between  their  language  and  the  people  of  the  shore.  But  those  languages  which 
are  like  those  in  New  Guinea  are  not  like  those  of  Australia,  so  that  they  bear  out 
the  non-connection  between  New  Guinea  and  Australia.  Then  later  Dr.  Seligmann 
showed  us  some  pictures  of  the  mountain  people  further  up  by  the  St.  Joseph 
river,  and  some  of  the  people  further  inland,  and  he  told  us  that  these  Mekea 
people  were  between  the  mountain  people  and  the  coast  people ;  that  also  is  bom 
out  by  their  language.  The  Mekeo  is  one  of  the  strangest  in  that  part  of  New 
Guinea ;  it  is  similar  to  Motu,  but  it  contains  a  great  deal  of  some  strange  element 
which  has  not  yet  been  determined.  Then  further  on  Dr.  Seligmann  took  us  to 
the  eastern  end  of  the  archipelago,  and  there  he  showed  us  that  the  people  have 
traded  from  time  immemorial  westward  along  the  coast,  and  there  also  we  find  the 
language  bears  out  the  very  same  statement.  The  languages  from  the  Woodlarks 
right  away  along  the  coast,  along  in  the  path  of  the  stone  implements,  the  language 
is  all  practically  connected,  and  there  the  expedition  has  done  good  work  by 
showing  that  connection,  and  also  showing  that  those  languages  extend  far  down  to 
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the  south-east  right  away  into  the  Solomon  islands,  and  further  still  into  the  New 
Hebrides.  This  shouts  how  carefully  the  expedition  touched  upon  what  may  be 
r^arded  as  the  three  principal  points  in  New  Guinea.  There  is  another  point  on 
the  north  coast  which  should  have  been  touched,  but  I  do  not  think  the  expedition 
got  so  far.  But,  at  any  rate.  Dr.  Seligmann  has  shown  us  to-night  what  there  is  to 
be  done  in  New  Guinea.  There  is  a  great  deal  to  be  done ;  there  are  some  very 
interesting  problems  to  be  worked  out,  and  I  hope  before  long  we  shall  see  some 
other  expedition  going  there  to  follow  up  the  good  work  and  extend  our  knowledge 
of  that  part    I  thank  Dr.  Seligmann  for  his  interesting  paper. 

The  President  :  I  do  not  know  whether  there  is  any  one  else  present  who 
knows  anything  of  New  Guinea ;  if  not,  I  will  ask  you  to  join  in  a  vote  of  thanks 
to  Dr.  SeUgmann  for  his  interesting  paper. 

Dr.  Seliqhann  :  I  am  sure  it  is  very  gratifying  to  hear  all  these  pretty  things 
said,  and  to  receive  your  very  hearty  vote  of  thanks,  for  which  I  thank  you  very 
much,  both  on  my  colleagues*  and  my  own  behalf. 
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By  JAMES  MACKINTOSH  BELL,  Director  New  Zealand  Oeologioal  Survey. 

It  is  not  yet  twenty  years  since  there  took  place  the  great  emption 
of  Mount  Tarawera,  New  Zealand,  on  June  10,  1886 ;  but  already 
great  changes  have  taken  place  in  the  configuration  of  the  country 
and  in  the  display  of  hydrothermal  phenomena,  not  only  in  the  yolcano 
itself,  but  along  the  great  rift  formed  at  the  same  time. 

Mount  Tarawera  lies  near  the  centre  of  the  Taupo  volcanic  zone, 
and  about  135  miles  south-east  of  the  city  of  Auckland.  The  Taupo 
volcanic  zone,  so  named  by  the  Baron  von  Hochstetter,  is  one  of  the 
most  remarkable  geological  features  of  New  Zealand,  and  extends  from 
the  south-west  of  the  great  volcanic  cones  of  Buapehu,  Tongariro, 
and  Ngaurahoe,  to  White  island,  on  the  Bay  of  Plenty — a  distance  of 
nearly  160  miles.  The  width  of  the  volcanic  zone,  according  to  Prof. 
A.  P.  W.  Thomas,  of  Auckland,  is  some  25  miles/  The  area  enclosed 
within  these  dimensions  contains  practically  all  the  thermal  springs, 
geysers,  fumaroles,  and  expiring  volcanoes  for  which  New  Zealand 
is  justly  famed. 

Though  the  whole  Taupo  volcanic  zone  was  more  or  less  affected  by 
the  Tarawera  eruption,  only  a  comparatively  small  portion  of  it  was 
very  seriously  influenced.  Tbis  very  pronounced  influence  was  felt 
in  the  immediate  neighbourhood  of  the  great  rift,  or  more  correctly 
line  of  craters,  which  stretches  from  Mount  Wahanga,  the  most  north- 
easterly part  of  the  Tarawera  range,  to  a  point  about  600  yards  north- 
north-west  of  Lake  Okaro.  The  length  of  this  huge  fissure  is  about  9 
miles,  and  its  direction  N.  68°  E.,  while  the  trend  of  the  Taupo  zone 
in  general  is  20°  more  northerly. 

^  See  *  Report  on  Eruption  of  Tarawera  and  Roromabana,  New  Zealand/  p.  5, 
by  Prof.  A.  P.  W.  Thomas. 
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By  the  emption  of  Mount  TaraveTa,  180  people  were  killed,  the 
vrorld-famed  pink  and  vhite  terrsoes  were  destroyed,  and  the  oonntiy 
for  as  area  of  over  6000  sqnare  miles  devastated. 

The  Tarawera  range  ia  a  very  prominent  featnre  in  the  topography 
of  the  north  island  of  New  Zealand,  and  above  the  low  oonntry  whioh 
anrronsde  it  it  stands  ont  with  very  decided  relief.  The  nuige  oom- 
prisee    three  peaks :    Mount  Wahanga,    quite    distinct,    and    Mount 
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Rnawahia  and  Monnt  Tarawera,  whioh  are  practically  one  peak.  Prior 
to  the  emption  of  18S6,  Bnawabia,  the  highest  peak,  had  an  elevation 
of  3606  feet,  to-day  it  is  8770  feet.  The  great  rift  cuts  the  snmmit  of 
the  Tarawera  range,  and  appears  on  its  south-western  slope.  West- 
south-westward  from  the  Tarawera  range,  and  in  the  same  direction  aa 
its  main  axis,  lies  Lake  Botomahana.  In  oontinuation  along  the  same 
line  are  the  deep  holes  forming  the  Black  crater,  the  Fourth  crater,  the 
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Waimaagn  crater,  the  Inferno  crater,  the  Soho  lake  orater,  and  tiie 
Sonthem  crater.     These  wUl  be  deuribed  later. 

Lying  north-weat  of  the  Tarawera  range,  and  jost  at  its  ba^e,  ia  the 
lake  of  the  same  name,  with  a  length  from  north  to  aouth  of  aboat  9 
miles,  and  a  width  in  the  opposite  direotion  of  some  6j^  milee.  The  lake 
is  surrounded  hj  broken  voloanio  hills  which  rise  to  a  height  of  400  or 
500  feet.  North-westward  and  northward  from  Lake  Tarawera  lies  a 
rugged  volcanic  oountry,  dotted  with  nnmerotiH  lakes,  the  largest  being 
Lake  Botoma.    These  lakes  appear  to  iill  depressions  formed  by  the 
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down  faulting  of  limited  areas  in  a  lava  plateau,  which  formerly 
existed,  and  is  now  represented  by  the  flat  voloanio  hills  which  border 
the  lakes  or  their  basina.  North-eastward  from  Monnt  Tarawera  ex- 
tends a  series  of  low  hills,  clotheJ  in  a  monotonous  cover  of  Toloanic 
ash,  broken  only  by  the  tall  leafless  stumps  of  trees,  which  remain  as  a 
ghastly  tombstone  of  the  dreadful  eruption.  On  this  landscape,  Mount 
Maongawhakamana  and  Mount  Edgeoumbe,  two  elevated  volcanic  peaks, 
stand  out  in  definite  relief.  Far  to  the  north-eastward  lies  the  Bay  of 
Plenty,  surrounded  by  a  narrow  coastal  rim,  the  beginning  of  a  coastal 
pledn.      East  and  south-east  of  the  Tarawera  range  lies  the  dreary, 
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slightly  rolling  ezpanee  of  the  Eaingaroa  plains,  devoid  of  trees,  and 
terminated  by  the  Whakatane  range,  which  rises  with  the  gingalar 
abmptnees  of  blook  mountainB  jnst  east  of  the  Rangitaiki  rirer. 
Westward,  the  Eaingaroa  plains  lose  their  level  oharaoter,  beoome 
mnoh  more  broken,  and  are  anrmonnted  by  several  voloanio  peaks, 
the  most  promiaent  of  which  is  Monnt  Eakaramea.  The  whole 
country  immediately  along  the  great  rift  is  quite  devoid  of  vegetation 
save  for  the  native  grass  toi-toi  and  tutu,  whioh  have  been  able  to 
find  anflicient  material  for  ansteuaaoe  in  the  new  volcanip  tafa  ejected 
at  the  last  emption. 

All  rocks  of  earlier  age  than  the  ernption  of  1886  are  hidden  beneath 
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a  thick  covering  of  cinders,  scoria,  and  ashes,  ejected  at  the  time  of  the 
eruption.  This  deposit  follows,  however,  the  pre-existing  contonrs,  and 
on  the  more  angular  hills  has  merely  rounded  their  ontlines.  The 
deposit  of  tufa,  of  course,  is  ezoeedingly  soft,  and  thongh  it  has  become 
somewhat  packed  within  the  nineteen  years  which  have  intervened 
since  the  eniptiou,  it  still  shows  practically  no  consolidation,  and  has 
become  deeply  sculptured  by  innumerable  streamlets  and  rills,  which 
intersect  it  in  all  directions.  Viewed  from  the  top  of  Mount  Tarawera, 
the  surrounding  country  resembles  an  immense  ploughed  field  with 
furrows  of  gigantic  size. 

The  geolf^y  of  the  Tarawera  area  is  simple.     The  rocks  are  entirely 
NtttilV.— April,  1906.]  2  c 
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Yoloanio,  though  the  variotiB  speoies  are  of  somewhat  different  origin. 
Apparently  the  oldest  rocks  consist  of  trachytio  and  rhyolitic  lavas  of 
slightly  different  petrographio  oharaoter.  Overlying  these,  or  posaibly 
in  part  contemporaneons  with  them,  are  thiok  beds  of  aoidio  tn&s  and 
agglomerates.  These  fragmental  rooks  are  of  the  same  ohemioal  com- 
position as  the  lavas,  and  probably  represent  the  oomminntion  bj  the 
force  of  explosion  of  the  latter.  Above  these  acidic  rocks  are  the 
deposits  of  the  recent  eruption,  which  are  mnch  more  basic  in  character.^ 
Lava  rose  to  the  surface  only  on  Tarawera  mountain  itself,  and  even 
then  it  flowed  only  a  very  short  distance  from  the  lip  of  the  crater.  It 
has  been  identified  as  an  augite  andesite,  almost  basaltic  in  character. 
The  volcanic  dust  ejected  at  the  same  time  vastly  exceeded  the  lava, 
since  the  eruption  was  intensely  explosive  in  character,  due  to  the 
enormous  quantity  of  steam.  The  ejecta  are  naturally  thickest 
near  the  fissure,  being  on  Tarawera  mountain  upwards  of  20  feet,  and 
narrowing  laterally.  In  general,  its  thickness  is  greater  towards  the 
east  than  to  the  west. 

The  great  fissure  on  the  summit  of  the  Tarawera  range,  though 
practically  continuous,  is  divided  by  low  partitions  into  several  some- 
what distinct  craters.    On  the  summit  of  the  range,  the  craters  are  in 
general  funnel-shaped,  with  the  lower  part  of  the  walls — consisting  of 
lava — steep  and  precipitous,  but  tremendously  shattered.    The  upper 
part  of  the  walls,  being  composed  of  soft  tufa,  are  of  more  gradual 
inclination.    Originally,  the  deepest  crater  was  upwards  of  800  feet  in 
depth,  now  it  is  scarcely  500  feet,  the  bottom  being  filled  with  the  debri$ 
which  has  fallen  in  from  the  sides.    The  colouring  in  the  craters  is 
magnificent.    The  lavas,  encrusted  with  sulphur  and  stained  with  iron 
rust,  are  fresh  shades  of  yellow  and  orange.    The  acidic  tufas  are  tinted 
orange  or  black,  while  the  recent  tufas  show  interbanded  layers  of  a 
brilliant  hematite  red  and  deep  rich  purple.    Steam,  slightly  charged 
with  hydrogen  sulphide  and  other  gases,  issues  at  various  points  wiAin 
all  the  craters,  though  seldom  in  great  quantity.    However,  the  actual  . 
amount  varies  with  atmospheric  conditions.    On  the  south-west  side  of 
the  hill  a  long  narrow  rift  extends  to  the  base  of  the  hill,  on  the  edge 
of  Lake  Botomahana.      The  slopes  of  the  Tarawera  range  extending 
towards   the  north-eastward   and  north-westward  are  of  beautifully 
rounded  outline,  and,  completely  clothed  in  a  thick  covering  of  blackish 
and  reddish  cinders,  are  quite  devoid  of  any  signs  of  vegetation.      For 
several  years  after  the  eruption  of  1886  billets  of  wood  could  be  ignited 
by  inserting  into  the  crevices  along  the  slopes  of  the  range,  but  now 
a  temperature  above  that  of  surface  is  observable  only  at  the  points 
where  fumaroles  issue. 

The  most  north-eastern  crater  of  the  great  rift  lies  on  the  south- 


•  Seo.Beport  by  Prof.  A.  P.  W.  Thomaa. 


TBB  OBKAT  TABAWEBA  rOLCANIC  BIFT,  NEW  ZEALAND. 


K 


^, 


■^^ 
"^^ 


p 

A~  ^.r 

K 

1 

eC^ 

^"■^-^ 

876 


THB   GREAT  TARAWERA   TOLCANIC  BIFT,  HEW   ZULAHD. 


weitem  slope  of  Mount  Wah&nga.  Its  aides  have  oollapsfld  to  k  greater 
extent  than  have  those  of  the  other  craters  on  the  inmmit  of  the 
Tarawera  range.  The  oolonr  effeots  of  thii  orater  are  aapeoially  fine, 
the  oontraet  between  the  light  yellowish- white  tufa  and  the  bright 
oarmine  and  purple  ash  overlying  being  exquisitely  marked.  From 
the  summit  of  Mount  Bnawahia  a  splendid  view  of  the  sarronnding 
country  is  obtainable.  Far  to  the  southward  are  visible  the  lofty  snow- 
clad  peaks  of  Mount  Tongariro,  fiuapehu,  and  Kgauraboe,  the  latter 
generally  napped  by  a  cloud  of  steam.  Somewhat  nearer  is  the  bro*d 
basin  of  Lake  Taiipo,  surrounded  by  hills  of  irr^ular  shape,  the  most 


{now  destbotbd). 


pronounced  being  the  oone-shaped  peak  of  Houut  Taubera,  located  on 
its  northern  edge.  The  wide  valley  of  the  Waikato  is  (raoeable  for 
miles,  bordered  by  flat-topped  hills  to  the  westward.  Eastward  may  be 
seen  the  desolate  waste  of  the  Eaingaroa  plains,  bordered  by  low  wooded 
hills.  Northward  one  looks  upon  a  beautiful  lake-dotted  country,  with 
ocoasioaal  patches  of  timber ;  while  away  to  the  north-eastward  can  be 
seen  the  broad  expanse  of  Bay  of  Plenty,  dotted  with  numerous  volcanic 
islands,  among  which  is  White  island,  bathed  in  steam. 

Lake  Uotomahana,  which  lies  just  to  the  south-west  of  the  Tarawera 
range,  is  separated  from  the  rift  on  the  slope  of  the  range  by  a  deep 
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pond,  with  steep  walla,  whiah  fills  a  small  orater.  Lake  Botomaluuia  is 
a  sheet  of  dirty  muddy  green  water,  Bome  3^  milea  long  by  less  than  2 
miles  in  the  opposite  direotioo,  and  with  a  mazimnm  depth  of  427  feet. 
It  uoonpies  the  site  of  an  immense  crater,  which  was  evidently,  from  all 
acoonnta,  the  most  aotive  point  of  the  Tarawera  emption.  Immediately 
after  the  great  ontbnrst  there  was  comparatively  little  water,  dis- 
tributed in  a  number  of  small  ponds,  in  the  huge  hole,  but  with  no 
outlet  the  water  gradually  rose,  and  to-day  is  still  rising,  though  mnch 
of  the  water  entering  the  lake  must  find  some  subterranean   outlet. 


The  boundariee  of  Lake  Rotomahana,  as  it  now  exists,  praotioally  corre- 
spond with  the  walls  of  the  orater.  The  world-renowned  pink  and  white 
terraoes,  and  many  other  remarkable  hydrothermal  phenomena,  were 
formerly  to  be  seen,  surrounded  by  a  scant  but  beautiful  shrubbery, 
where  now  is  visible  only  the  waters  of  Lake  Rotoroahana,  bordered  by 
dreary  hills  of  volcanic  ash  and  scoria,  practically  devoid  of  vegetation. 
The  low  bills,  well  sculptured  into  innumerable  shallow  sharp  ridges 
and  valleys,  descend  in  places  gradually  to  the  lake-shore,  or  again  rise 
abruptly  in  precipitous  cliffs  from  the  water's  edge.  Thermal  action  Is 
at  present  limited  to  the  western  end  of  the  lake,  where,  however,  there 
is  abundant  ovidence  of  the  proximity  of  a  heated  interior.    At  this 
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point  the  stratified  tufa  beds  are  mnoh  faulted  and  oraoked.  From  the 
cracks  great  columns  of  steam  continually  ascend,  and  in  places  belch 
forth  under  considerable  pressure.  Springs  of  boiling  water  issue  at 
numerous  points,  and  some  of  these  are  depositing  thin  crusts  of  whitish 
silica.  Some  of  the  steam-jets  are  faintly  solfataric  in  character. 
During  the  winter  of  1905,  a  portion  of  the  low  cliff  close  to  the  shore 
in  this  part  of  the  lake  collapsed,  and  soon  after  a  geyser  appeared 
where  the  steaming  cliff  had  been.  It  is  said  to  have  played  to  a  height 
of  150  feet,  though  in  general  the  height  was  much  lower,  and  after  the 
first  four  days  the  jet  of  water  never  ascended  higher  than  12  feet. 
After  playing  almost  constantly  for  about  two  weeks,  the  geyser  ceased 
altogether. 

A  warm  stream,  the  outlet  from  Waimangu  crater,  enters  the  south- 
western  end  of  Lake  Botomahana.  It  flows  in  a  low  flat,  which  has 
been  eroded  by  its  own  action,  and  that  of  a  cold-water  stream  joiiiiiig 
it,  in  the  soft  tufa  beds.  At  about  half  a  mile  from  the  lake  the  Tallagr 
of  the  warm-water  and  of  the  cold-water  stream  divides,  and  eaok 
narrows  considerably,  being  hemmed  in  on  either  side  by  almost  vertiodl 
walls. 

The  Black  crater,  which  lies  about  three-quarters  of  a  mile  W6ii- 
south-west  from  Lake  Botomahana,  is  roughly  the  form  of  a  dumbbell« 
and  is  made  up  of  two  deep  funnel-shaped  holes,  divided  by  a  low 
partition.  Though  very  active  for  some  time  after  the  great  eruptioii, 
thermal  action  is  now  evident  only  in  a  few  fumaroles,  which  depont 
thin  coatings  of  sulphur.  In  rainy  weather,  however,  there  is  oon- 
siderable  steam  to  be  observed  within  the  crater. 

Close  to  the  Black  crater  is  the  fourth  crater — a  deep,  narrow,  almoti 
circular  hole  with  steep  trachyte  walls.  Very  little  steam  issues  from 
its  sides.  Just  south-west  of  the  Fourth  crater  are  the  great  deep 
craters  of  the  Inferno  and  Waimangu;  both  flow  continually,  the 
streams  running  in  steaming  cascades  and  uniting  about  50  yards  below 
each  outlet  to  form  the  hot  stream  which  enters  the  western  end  of  Lake 
Botomahana.  Just  below  the  junction  a  small  geyser  plays  almost 
unceasingly  in  a  column  5  or  6  feet  high,  forming  a  low  angle  with  the 
horizon.  This  geyser  has  been  in  action  only  since  the  cessation  of  the 
great  Waimangu  geyser. 

The  Inferno  is  a  deep  round  pool,  bordered  by  steep  walls  over  300 
feet  high  on  its  northern  side,  but  much  lower  towards  the  south  at  the 
outlet.  The  temperature  of  the  pool  is  about  180°  Fahr.,  and  its 
surface  is  rather  less  than  2  acres  in  extent.  Clouds  of  steam 
charged  with  hydrogen  sulphide  are  continually  belched  forth  from  the 
dark  dismal  pool,  and  a  view  of  its  surface,  almost  continually  on  the 
boil,  is  seldom  obtained.  Frequently  it  booms  ominously,  but  only  on 
rare  occasions  has  it  been  known  to  exhibit  geyser  action.  The  most 
notable  time  was  about  two  years  ago,  when  it  is  said  to  have  suddenly 
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burst  into  aotion,  and  a  oolanm  of  water  aeoended  verticall;  about  150 
feet  from  a  point  near  the  centre  of  the  pooL 

The  geyser  of  Waimangu  has  for  years  been  the  greatest  wonder  of 
tbe  thermal  wonderland.  The  geyser  was  disooTered  in  January,  1900, 
It  is  not  supposed  to  have  been  active  muoh  before  that  date,  as  at  the 
time  of  discovery  feme  were  observed  growing  close  to  the  edge  of  the 
pool.  While  playing,  outbursts  occurred  nearly  every  day,  and  some- 
times more  frequently.  The  shots  were  of  gigantic  proportions,  mud, 
sand,  and  immense  boulders  being  propelled  in  huge  oolnmna  of  dirty 


blaok  water  vertically  jinto  the  air.  At  soine  hundreds  of  feet  above 
the  water  the  oolumn  broke  into  a  great  cauliflower-shaped  mass, 
surrounded  by  olouds  of  ateam,  whioh  showered  the  boulders,  mud,  and 
sand  back  into  the  pool,  and  even  high  up  on  the  walls  whtoh 
surrounded  it.  Tbe  highest  shot  is  supposed  to  have  aaoended  to  a 
height  of  1500  feet  above  the  water,  and  to  have  carried  a  volume  of 
800  tons.  Accurate  data  relating  to  these  dimensions  are  difBoult  to 
obtain.  The  outbursts  of  this  wonderful  phenomenon  were  awful  in 
the  extreme,  the  magnificent  proportions  appearing  to  even  dwarf 
the  heights  of  the  hills  around.  In  July,  1904,  tbe  great  geyser 
suddenly  oeasecl,  and  for  seven  weeks  and  five  days  remained  dormant  g 
then  it  again  burst  into  aotion,  and  until  the  1st  of  November  of  the 
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same  year  almost  daily  outbursts  oocarred.  Then  it  stopped,  and  up  to 
the  present  there  has  been  no  farther  explosive  activity.  The  whole 
explosion  usually  lasted  about  forty  seconds,  the  initial  ascent  being 
much  more  rapid  than  the  desoent  The  temperature  of  Waimangu  is 
about  ISO''  Fahr.  Its  surface  is  quite  placid,  and  steam  only  occasion- 
ally rises.  A  blackish  deposit,  consisting  chiefly  of  free  sulphur  and  of 
ferruginous  sulphides,  is  formed  on  the  edge  of  the  pool.  While  in 
action  the  pool  of  Waimangu  was  130  feet  long  by  80  feet  wide ;  but  since 
the  geyser  has  ceased  playing,  these  dimensions,  owing  to  the  insilting 
by  the  entering  streams,  have  considerably  lessened.  The  outlet  from 
Waimangu  is  on  its  eastern  side,  while  on  the  south-western  side  a 
chute  of  warm  water  falls  over  a  low  cliff  from  the  Echo  Lake  crater. 

About  ten  years  ago  Echo  Lake  crater  contained  a  lake  almost  a 
quarter  of  a  mile  long,  and  of  about  the  same  width;  it  has  now 
diminished  to  a  small  pond  a  few  yards  across,  lying  at  the  base  of  a 
cliff  of  variegated  tufa  (known  as  Gibraltar  rook)  from  which  numerous 
steam-jets  issue.  The  temperature  of  the  water  is  just  under  the 
boiling-point.  An  immense  boiling  spring  enters  the  pond  just  at  iho 
base  of  Gibraltar  rock,  bat  its  temperature  is  decreased  by  the  entranoe 
of  a  small  cool-watered  stream.  About  halfway  between  Echo  lakia 
and  the  edge  of  Waimanga  is  the  Devil's  blow-hole,  an  immense  jel 
of  steam  which  issues  under  enormous  pressure.  According  to  the 
intelligent  Government  guide  at  Waimangu,  Mr.  H.  M.  MacPherBoiii 
the  force  of  this  blow-hole  has  tremendously  increased  since  the 
cessation  of  Waimangu.  However,  he  does  not  think  that  the  increase 
is  sufficient  to  account  for  all  the  steam  which  formerly  found  exit  in 
the  gigantic  outbursts  from  Waimangu.  My  distinguished  predecessor. 
Sir  James  Hector,  who  has  for  years  watched  the  movements  of  the 
New  Zealand  geysers,  considers  that  it  has  ceased  on  account  of  the 
increase  in  the  diameter  of  the  orifice  through  which  the  boiling  water, 
supercharged  with  steam,  issues  from  its  subterranean  reservoir. 

South-west  from  the  dwindled  Echo  lake,  and  forming  the  floor  of 
the  remainder  of  the  crater,  is  the  curious  flat  known  as  the  Frying-pan. 
Its  surface  consists  of  tufa,  hardened  mainly  by  silica,  but  in  part  by 
incrustations  of  alum.  Through  this  crust  spout  innumerable  small 
jets  of  boiling  water,  which  bathe  the  strange  plain  in  clouds  of 
steam.  A  walk  over  the  Frying-pan  is  most  uncanny.  The  plateau  is 
at  a  temperature  but  little  below  the  boiling-point,  and,  though  not 
actually  very  thin,  the  numerous  apertures  through  it  give  the  effect  of 
walking  upon  tissue  paper. 

The  Southern  crater,  which  is  the  most  south-westerly  of  all  the 
craters  along  the  line  of  the  great  rift,  lies  about  200  yards  south-west 
of  the  Frying-pan.  Like  most  of  the  craters,  it  is  bordered  by  preci- 
pitous walls.  It  is  filled  by  a  pond  of  greenish  water,  60  or  CO  yards 
across  by  100  yards  in   length,  and  GO  or  80  feet  deep.     8ome  years 
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ago  the  oiater  was  quite  dry.  TTulike  the  other  cntera,  it  shows  no 
signs  of  thermal  activity.  The  immediate  effect  of  the  Tarawera 
eraption  upon  the  other  thermal  centres  of  the  Taupo  volcanic  zone 
was  often  very  pronounced.  The  springs  about  Rotoma  gave  striking 
evidence  of  increased  flow.  At  Whakarewarewa  new  geysers  burst  into 
action,  and  at  Waiotapn  new  famaroles  and  other  thermal  phenomena 
appeared.  There  seems  to  have  been  little  or  do  inflnenoe  upon  the 
thermal  centres  around  Lake  Tanpo  and  along  the  Waikato  valley. 


The  effect  ot  the  immense  earthquakes  which  'accompanied  the 
eruption  are  very  apparent;  several  wide  parallel  cracks,  subsequently 
enlarged  by  atmospheric  agencies,  traverse  the  level  plun  known  as 
Earthquake  flat,  on  the  road  between  Waimangu  and  Whakarewarewa, 
and  another  of  oonsiderable  proportion  is  observable  on  the  road  between 
Botorua  and  Lake  Tarawera.  Some  of  the  craoka  in  Earthquake  flat 
show  a  very  decided  vertical  displacement  of  strata. 

The  effect  of  the  Tarawera  eruption  on  the  drainage  channels  of  the 
district  was  decided.  Streams  were  temijorarily  dammed,  and  former 
outlets  of  lakes  were  obliterated.    The  influenoe  apon  the  level  of  Lake 
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Tarawera  is  especially  interesting.  Daring  the  eruption  the  bed  of 
Tarawera  creek,  which  drains  the  lake  of  the  same  name,  filled  up,  and 
the  lake  immediately  started  to  rise.  For  years  some  of  the  water 
found  exit  through  cracks  in  the  tufa  which  filled  the  creek  bed, 
appearing  at  the  base  of  the  Tatauahape  escarpment,  some  2  or  3  miles 
below  the  lake.  Just  after  the  eruption  the  lake  is  said  to  have  risen 
28  feet;  from  that  time  until  November,  1904,  it  ascended  42  feet  in 
all.  Then  the  water  rose  over  the  dam  of  tufa  which  prevented  its  exit 
along  the  old  channel,  breaking  much  of  it  away.  The  water  in  the 
lake  almost  immediately  dropped  over  11  feet,  and,  flowing  along 
its  old  channel,  fell  over  the  Tatauahape  escarpment,  forming  the  falls 
of  the  same  name.  Low  clifis,  marking  the  former  level  of  the  lake, 
testify  to  the  changes  which  its  surface  has  undergone. 

The  Taupo  volcanic  zone,  with  its  abundant  evidence  of  (expiring 
vulcanism  in  the  form  of  geysers,  fumaroles,  and  boiling  springs,  forms 
one  of  the  most  fascinating  areas  for  scientific  investigation,  in  a 
country  so  rich  in  natural  phenomena  as  the  islands  of  New  Zealand. 


CENTRAL  NEWFOUNDLAND  AND  THE  SOURCE  OF  THE 

GANDER  RIVER. 

By  J.  a.  MILLAIS,  F.Z.S. 

It  is  somewhat  surprising  that  the  interior  of  Newfoundland  should 
be  less  known  than  parts  of  Central  Africa  or  the  Arctic  Begions,  and 
still  more  so  when  we  consider  that  the  island  has  been  occupied 
by  Englishmen  since  the  days  of  Henry  YII.,  and  is  our  oldest 
colonial  possession.  But  the  reason  for  this  lack  of  enterprise  is  not 
far  to  seek.  A  colony  must,  in  the  first  place,  be  in  possession  of  funds 
to  send  out  properly  equipped  geographical  expeditions  to  ascertain  its 
natural  features,  and  in  this  respect  Newfoundland  has  been  somewhat 
handicapped,  but  not  to  such  an  extent  that  there  is  any  excuse  for 
the  lack  of  ambition  to  know  their  own  country  on  the  part  of  the 
various  Newfoundland  governments.  Parsimony  and  the  conditions 
of  trade  have  ever  been  the  island's  watchword,  so  practically  nothing 
was  done  to  ascertain  a  knowledge  of  the  interior  or  its  natural 
resources  until  William  Cormack  made  his  memorable  journey  in  1822. 
In  spite  of  considerable  opposition,  this  brave  pioneer  set  forth  on  foot, 
accompanied  by  one  Indian,  Sylvester  by  name,  and  crossed  the  island 
from  Trinity  bay  to  St.  George's  bay,  taking  just  over  two  months  in 
which  to  complete  the  arduous  journey.  The  introduction  to  the  short 
account  of  his  travels  *  is  both  instructive  and  sarcastic,  showing  as  it 
does  the  attitude  of  the  authorities  towards  his  undertaking. 

♦  *  Narrativo  of  a  Journey  across  the  Island  of  Newfoundland.'   By  W.  E.  Cormaok. 
The  only  one  over  performed  by  a  European.    St.  John's :  1873. 
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"  Early  in  the  spring  of  1822,  being  in  Newfoundland,  a  far-famed 
country  in  which  I  felt  a  most  lively  interest,  and  free  from  professional 
engagement,  I  determined  upon  exploring  the  interior  of  the  island, 
a  region  almost  totally  unknown,  and  concerning  which  and  its  in- 
habitants, the  Red  Indians,  who  were  supposed  to  occupy  the  whole 
of  it,  the  most  besotted  conjectures  were  entertained,  particularly 
by  the  chief  delegated  public  authorities,  to  which  quarter  one^waa 
inclined  to  look  for  some  proofs  of  a  feeling  of  interest  for  the  condition 
of  the  country,  throiigh  the  means  of  tohich  they  obtained  their  breads* 

Cormack,  although  not  a  geographer,  marked  several  important 
points,  such  as  Mount  Sylvester,  which  he  named  after  his  faithful 
Indian,  the  two  Maelpegs,  and  Greorge  IV.  lake,  whilst  Cormack  lake 
and  Mount  Cormack,  the  central  spot  of  the  interior,  were  named  after 
him.  About  the  year  1868  Alexander  Murray  and  William  Howley 
were  granted  small  funds  to  survey  the  interior.  Sometimes  they  were 
not  even  allowed  to  choose  their  followers,  a  most  important  point 
in  every  expedition.  Yet  the  amount  of  work  done  by  these  able 
geographers  will  bear  lasting  tribute  to  their  energy  and  determina- 
tion. The  main  waterways  leading  into  the  interior,  such  as  Orand 
lake.  Bed  Indian  lake,  the  Terra  Nova,  Long  Harbour  river,  the  East 
bay,  and  the  La  Foile  river  were  all  surveyed  and  charted,  principally 
by  Mr.  Howley,  whose  great  work  has  never  received  proper  recognition, 
although  he  has  spent  his  best  years  on  the  subject,  and  risked  his  life 
many  times.  The  difficulties  of  travel  in  Newfoundland  are  such  that 
none  but  the  most  experienced  voyagers  can  surmount  them,  and  Mr. 
Howley  has  always  been  accompanied  by  Indians,  except  on  occasions 
when  the  various  Governments  have  forced  their  useless  partisans  in 
his  service. 

Naturally  it  was  quite  impossible  for  even  such  a  man  as  Howl^ 
to  be  invariably  successful  in  his  work,  and  much  of  it  had  been  done 
from  hearsay  or  conjecture  and  by  adhering  closely  to  the  waterways 
themselves.  Consequently  matters  of  importance,  such  as  the  natural 
features  in  shape  of  mountains  and  lakes  in  the  immediate  neighbour- 
hood of  the  waterways,  were  often  incorrectly  charted  or  left  out 
altogether.  On  the  whole,  however,  Mr.  Howley's  work  is  most 
reliable. 

It  was  to  fill  up  some  of  the  gaps  in  the  unwritten  page,  and  to 
discover,  if  possible,  the  actual  source  of  the  Gander,  the  second  largest 
river  in  Newfoundland,  that  I  set  out  on  my  third  expedition  to  the 
country  in  1905.  After  a  month  spent  in  whale  hunting,  and  in 
examining  whales  for  a  work  on  British  mammals  on  which  I  am 
oi^gt^g^f  I  was  met  at  Placentia  on  September  1  by  my  friend  John 
McGaw.  McGaw  had  previously  studied  geography  and  surveying, 
and  had  received  considerable  help  in  map-making  from  the  Geographical 
Society,  who  seem  always   ready  to  assist   their  pupils,  an  unselfish 
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duty  which  other  soientifio  bodies  might  follow  with  advantage.  J 
found  him  an  admirable  companion,  a  good  shot,  and  an  indnstrions 
worker  at  whatever  subject  he  turned  his  hand.  It  made  our  duties 
light  and  pleasant,  for  whilst  he  surveyed  one  line  of  country  I  could 
attend  to  another,  and  in  the  evening  we  joined  forces  and  made  our 
map  together. 

Dense  fog  enclosed  the  whole  of  the  south  coast;  but  when  we 
arrived,  after  two  days  in  a  steamer  and  one  in  a  schooner,  at  our 
starting-place  on  the  banks  of  a  small  river  at  the  head  of  Despair  bay, 
the  sun  shone  out  brilliantly,  and  for  a  month  and  more  we  enjoyed  the 
most  delightful  weather,  the  average  temperature  being  very  much 
the  same  as  Scotland,  although  somewhat  colder  at  night.  Starting 
on  September  3,  and  accompanied  by  six  packers,  exclusive  of  our  own 
four  helpers,  we  journeyed  across  a  small  range  of  hills  to  the  large 
lake  known  as  Long  pond,  a  distance  of  6  miles  from  the  head  of  Despair 
bay.  Here  the  packers  left  us  to  our  own  devices,  and  we  travelled 
across  Long  pond  2  miles,  and  up  the  East  Bay  river  to  Soul's  Ann 
pond,  another  large  lake,  where,  bad  weather  coming  on,  we  were 
detained  for  a  day  and  a  half. 

To  the  east  of  Souli*s  Ann  pond  the  whole  country  is  sparsely 
wooded,  except  round  the  lakes  and  rivers,  where  the  timber  is  more 
dense.  The  trees  consist  of  white  pine,  red  spruce,  black  spruce,  larch, 
white  and  black  birch,  poplars  (haps),  maple,  mountain  ash  (dogwood), 
choke  cherry,  small  wild  cherry,  hazel,  and  alder. 

The  "  open  ground  '*  or  •*  country  "  is  covered  with  "  Indian  tea  " 
bush,  goudie  {Kalmia  glauca)^  a  lovely  flowering  shrub,  and  dwarf 
sproce,  creeping  birch,  and  juniper.  On  the  ground  are  various  mosses, 
notably  the  common  reindeer  moss,  and  a  large  number  of  berries, 
cloudberry,  cranberry,  partridge-berry,  bearberry  (^Empeium  nigrum)^  a 
favourite  food  of  the  Canada  goose,  whilst  blueberries  grow  in  vast 
quantities  wherever  the  forest  has  been  recently  burnt. 

Immediately  round  Souli's  Ann  pond  the  whole  country  is  "  burnt," 
and  the  melancholy  area  of  destruction  extends  as  far  as  the  eye  can 
reach  to  the  oast  and  west.  This  great  gaunt  sea  of  grey  poles  is  now 
interspersed  with  young  and  growing  timber  of  various  kinds,  some 
of  it  10  and  15  feet  high,  and  affords  good  cover  for  game,  and  in  the 
course  of  twenty  years  the  country  will  again  recover  itself  to  a  certain 
extent.     It  takes  about  eighty  years  for  a  forest  to  grow. 

The  fire  which  created  this  terrible  destruction  began  in  the 
autumn  of  1893,  immediately  to  the  west  of  Brazil's  pond.  Its  origin 
is  unknown,  but  in  a  dry  season  it  made  rapid  headway  and  burnt 
out  the  whole  of  Souli's  Ann,  Brazil,  Little  Burnt,  and  the  ecMtem  side 
of  Bound  pond.  The  Indians  say  that  it  smouldered  all  the  winter  and 
then  started  again  in  the  spring,  and,  favoured  by  a  south-west  wind, 
burnt  as  far  north  as  it  could  go  to  Crooked  lake  and  Pipestone.    It 
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also  worked  down  the  Gander  a  short  distance,  and  afterwards  tamed 
north-east  along  Oreat  Battling  brook,  and  reached  the  raifway  at 
Badger  brook,  where  it  stopped.  The  western  side  of  Bound  pond  was 
missed  by  the  fire,  as  well  as  a  5-mile  strip  of  white  pine  near  Great 
Battling  brook,  a  section  reported  to  be  the  finest  timber  in  Newfound- 
land. On  September  7,  in  beautiful  weather,  we  paddled  up  Brazil's 
i>ond,  and  at  noon  entered  the  short  section  of  the  East  bay  that 
connects  tliis  lake  with  Little  Burnt  pond,  which  is  650  feet  abo^e 
sea-level.  Here  we  found  walking  and  frequent  portages  neoessary, 
owing  to  the  difficult  and  rocky  character  of  the  stream.  It  was  in 
such  places  that  our  Indian  guide.  Joe  Jeddore,  exhibited  his  great 
skill  as  a  canoeman.  Standing  up  in  the  light  16- foot  basswood  boat, 
he  poled  through  rapids  and  past  rocks  where  the  less  aooomplishad 
white  men  had  to  toil  in  the  water  emersed  to  their  waists.  The 
slippery  character  of  the  bed,  too,  created  occasional  disaster,  and  more 
than  once  we  saw  our  faithfal  but  somewhat  clumsy  followers  disappear 
in  the  shallow  torrent.  But  all  discomfort  was  undergone  by  the 
Newfoundlanders  with  that  cheerful  stoicism  which  marks  them  as 
the  hardy  and  good-natured  race  which  they  undoubtedly  are. 

At  the  north-west  corner  of  Little  Burnt  pond,  and  looking  from  the 
ridgo  of  the  Wych-hazel  hills,  three  lakes  can  be  seen.  One  of  these. 
Lake  Daphne,*  is  about  3  miles  long,  and  is  a  considerable  sheet  of 
water.  In  existing  maps,  Little  Burnt  pond  seems  to  extend  almost  to 
the  entrance  of  the  large  lake  known  as  Bound  pond,  but  this  we  found 
to  be  a  mistake,  for  there  is  a  connecting  portion  of  the  East  Bay  river, 
nearly  3  miles  in  length,  with  a  fall  of  1 2  feet  half  a  mile  from  Bound 

pond. 

In  darkness  we  reached  Bound  pond,  the  largest  sheet  of  water  in 
Central  Newfoundland,  and  camped  there  for  the  night.  Looking  across 
the  glassy  waters  away  to  the  north-east,  we  could  see  the  peak  of 
Mount  Bradshaw  (called  after  one  of  Alex.  Murray's  able  assistants) 
towering  up  above  the  green  timber,  and  the  only  landmark  visible. 
Bound  pond  is  another  somewhat  dangerous  sheet  of  water  to  circumvent 
in  small  canoes,  so  we  had  to  be  careful  next  morning,  as  a  good  breeze 
was  blowing  astern  as  we  headed  northwards.  At  nine  o'clock  the  Indian 
spied  a  large  caribou  stag  about  a  mile  ahead,  and  after  a  long  and 
hard  paddle  I  headed  the  beast  and  shot  him  at  150  yards.  Meat  being 
an  essential  compensation  for  hard  work  in  the  wilds,  we  were  all 
delighted  at  this  piece  of  good  fortune,  and  continued  our  journey  in 
high  spirits  to  the  north  end  of  the  lake,  where  a  brook  comes  in  from 
the  north-west  from  a  small  pond  called  by  the  Indians  Godoleick,  or 
Spring- water  pond.  Here  were  noticed  several  good  outcrops  of  pure 
petroleum  oil,  which  made  long  green  streaks  on  the  shores  of  the  lake. 


*  In  Stanford's  map,  roughly  marked  as  AhwacbaDJeeth  pond. 
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Somsthing  might  be  made  of  these,  aa  well  as  the  aliniidaiit  chrome-iTon 
deposits  whioh  we  afterwards  saw  near  Monnt  Oormaok,  were  traiupoTt 
not  so  difficult.  At  noon  we  coDtinaed  westwards  up  steady  water  for 
li  mile,  and  then  entered  a  small  pond  of  about  three-quarters  of  a  mile 
long,  which  we  called  Great  Northern  Diver  pond,  from  the  abundance 
of  these  fine  birds  whioh  are  to  be  fonnd  there.  Continuing  upstream, 
we  reached  another  unmarked  pond  of  abont  a  mile  long,  which  might 
appropriately  be  named  Shoal  pond  from  its  extreme  shallownesB. 

This  being  a  good  point  from  which  to  strike  east  over  the  unknown 
ooantr;  at  the  headquarters  of  the  Gander,  I  decided  to  oaohe  the 


greater  part  of  our  stores  on  an  island,  whore  bears  oonM  not  get  at 
them,  and  to  proceed  northwards  on  the  following  day  on  a  flying  visit 
of  a  week's  duration  to  Lakes  Pipestone  and  Sit-down,  Mount  Cormaok 
and  its  environs.  Next  day  accordingly  we  travelled  light  with  three 
canoes,  and  after  spending  a  day  in  surveying  the  country  to  the  east 
and  marking  the  position  of  Look-out  hill  (850  feet),  we  continued 
up-stream  for  two  days,  reaching  Pipestone  on  the  evening  of  September 
13.  From  Dead  Man's  rapids,  a  rough  series  of  broken  waters,  the  river 
was  exceedingly  difficnlt,  and  the  men  in  constant  trouble  with  the 
canoes,  and  at  the  rapids  a  portage  of  half  a  mile  waa  found  neoeasary. 
Hpestone  we  fonnd  to  be  very  nnlike  its  aspect  on  the  map.    It  lies 
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almost  dae  north  and  sonth,  and  is  equally  divided  into  two  seotionB, 
each  about  Ij^  mile  long,  and  divided  by  a  narrow  bar  of  stones  some 
10  yards  wide.  The  country  was  flat,  burnt,  and  exceedingly  melancholy, 
with  its  great  sea  of  burnt  poles.  The  two  highest  mountains  within 
our  view  were  Mount  Cormack  and  Sit-down  hill,  which  we  asoeriained 
to  be  1200  and  1150  feet  respectively.  In  several  maps  Mount  Cormack 
is  placed  about  4  or  more  miles  to  the  east  of  Pipestone,  but  such  we 
found  to  be  quite  incorrect,  there  being  no  mountain  of  any  size  in  this 
direction.  The  best  map  (Stanford's)  places  it  4  miles  due  east  of 
Pipestone,  which  is  itself  marked  in  such  a  fictional  manner  as^to  cause 
one  to  wonder  if  the  geographer  who  arranged  its  form  and  direction 
had  ever  been  within  view  of  it.  Pipestone  lies  due  north  and  south  in 
two  sections,  and  Mount  Cormack,  as  known  to  the  Indians,  lies  due 
north  of  the  lake,  only  a  mile  away.  McGaw  walked  to  the  summit  in 
half  an  hour  and  took  observations,  whilst  I  visited  Sit-down  pond 
(Enuchabeesh  Gospen)  and  Sit-down  hill,  from  which  a  magnificent 
view  was  obtained.  Seven  miles  to  the  west  the  trees  above  Great 
Burnt  pond  could  be  seen,  and  just  south  of  this  rose  a  high  mountain 
apparently  as  lofty  as  Cormack,  and  which  I  called  Mount  Frances. 
We  spent  another  day  in  the  Pipestone  country,  making  sketches  of  the 
country  and  seeing  great  numbers  of  female. caribou,  and  a  great  rarily 
in  the  shape  of  a  jet-black  fox.  To  the  north-east  we  noticed  a  brook 
fiowing  into  Sit-down  pond,  and  this  comes  from  a  small  pond  which  we 
called  Joe  Jeddore's  pond,  as  Joe  was  the  only  man  who  had  ever  been 
there. 

When  it  rains  in  Newfoundland,  the  heavens  seem  to  open  and  let 
loose  the  water,  not  in  buckets,  but  in  ponds,  and  a  day  of  this  saw  us, 
like  drowned  rats,  retreating  to  Shoal  pond,  where  we  had  left  our  stores. 
The  following  morning  we  made  a  start  up  the  brook  which  leads  to 
Dog  pond.  The  heavy  rain  of  the  previous  day  had  been  of  great 
*  assistance  to  us,  for  we  found  that  the  small  stream  up  which  we  had 
calculated  to  pack  was  negotiable  by  canoes  if  carefully  handled.  We 
made  about  5  miles  that  day,  and  in  the  evening  found  ourselves  on  a 
small  lake,  which  is  named  Little  Dog  pond,  where  we  had  the  good 
fortune  to  pick  up  a  couple  of  wild  Indian  boys  named  Matthews,  who 
were  hunting  caribou.  After  some  parley,  tliey  agreed  to  come  with  us 
for  a  week  or  ten  days,  and  to  help  us  over  the  difficult  country  between 
Dog  pond  and  the  Gander.  The  next  day  we  made  Dog  pond,  where  I 
killed  a  caribou  doe,  as  we  were  quite  out  of  fresh  meat,  and  paddled  to 
the  north-east  corner  of  the  lake,  where  we  camped  for  the  night. 

This  point  is  close  to  the  watershed  of  the  two  great  river  systems 
of  Newfoundland.  We  could  not,  therefore,  rely  on  water  to  help  us 
for  any  distance  on  our  eastward  journey,  except  by  using  for  a  short 
spell  the  three  small  lakes  that  were  said  to  exist  between  Dog  pond  and 
Burnt  hill,  a  mountain  overlooking  the  Gander  at  a  point  where  I 
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hoped  to  again  float  the  oanoes.  On  the  map  this  distanoe  may  be 
roughly  estimated  at  20  miles,  but  aa  the  packers  had  to  go  the  distanoe 
proved  to  be  over  30  miles,  whilst  on  foot  and  skirting  the  mountains 
to  the  south,  McGaw  and  I  found  that  we  had  walked  nearly  40  miles. 

After  disposing  of  the  stores  and  taking  such  things  as  would  be 
necessary  for  myself  and  my  companion  for  eight  days,  McGaw  and  I, 
with  three  Indians  and  Bobert  Saunders,  set  out  on  foot  for  the  Gander 
river,  intending  to  camp  in  a  good  hunting  country  that  I  had  dis- 
ooTered  in  1003,  My  plan  was  to  shoot,  if  possible,  two  or  three  stags 
on  the  way  and  in  the  route  of  the  oncoming  packers,  and  thus  supply 
them  with   fresh  meat  during  their  arduous  undertaking.     This  we 


succeeded  in  doing  at  suitable  intervals  of  distanoe,  and  accomplished 
the  march  in  three  days,  going  hard  all  the  time. 

Soon  after  leaving  Dog  pond  on  September  17,  we  found  that  which 
we  had  most  earnestly  desired,  namely,  a  stream  flowing  eastwards  into 
the  first  of  the  lakes,  which  I  took  the  liberty  of  naming  McGaw's  lake, 
after  my  industrious  companion.  By  following  this  small  brook  back 
to  its  source,  we  can  claim  to  have  discovered  the  source  of  the  Gander, 
the  second  largest  river  in  Newfoundland,  for  the  water  system  con- 
tinues through  the  small  lake  chain  to  the  eastward,  and  may  be  said 
to  be  a  continuation  of  the  main  river,  which  had  only  been  surveyed 
(by  Howley)  as  far  as  Burnt  hill.  The  actual  source  of  the  Oander 
comes  from  a  small  still  pool  surrounded  by  stunted  spruoes,  and  UoGaw 
took  an  excelleat  photograph,  wbioh  is  here  reprodaoed  (see  p.  891). 

No.  IV.— April,  1906.]  2  d 
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To  the  Boath  of  Lake  McGttw  we  ascended  to  the  sammit  of  Partridge- 
berry  hill,  the  highest  monntain  in  Central  Newfoundland,  and  obtained 
a  magoificent  view  in  all  directions.  The  air  was  so  rarefied  that  it 
was  possible  to  make  out  Monnt  Peyton,  or  Bine  hill,  as  it  is  oalled  by 
the  Indians,  70  miles  away  to  the  east.  To  the  north  Mount  Lawrence 
and  Joe  Migwell's  hill  stood  out  by  themselves.  The  great  valley  of 
the  Gander  lay  at  our  feet,  and  we  could  trace  its  sinuous  course  for  20 
miles  from  its  source,  through  the  lakes  of  McGaw  and  Rocky  pond,  to 
the  widening  '*  Steadies,"  beneath  Burnt  hill,  8  miles  to  the  east,  where 
it  was  lost  in  the  green  woods.  All  around  us  were  rocky  barrens  and 
small  marshes,  across  which  countless  caribou  trails  led  away  to  the 
south,  for  this  is  a  great  migration  route  of  the  deer  when  they  begin 
to  traveL  We  continued  all  day  eastwards,  reaching  Burnt  hill  at 
sunset  Beneath  the  mountain  we  flung  ourselves  wearily  on  the 
ground  amongst  the  abundant  blueberries,  and  thought  of  oamping» 
when  one  of  the  Indians  saw  a  stag  right  on  the  top  of  Burnt  hill.  Joe 
released  from  his  pack  was  like  a  greyhound  loosed  from  the  slip,  and 
the  way  he  led  me  up  that  mountain  after  a  20-mile  walk  I  shall  not 
easily  forget.  However,  I  slew  the  stag,  and  we  returned  to  the  small 
woods,  where  we  found  McGaw  had  made  a  comfortable  camp.  The 
next  day,  September  18,  we  continued  our  journey  over  hard  groundy 
and  at  midday  McGktw  killed  his  first  stag,  in  a  position  that  it  oomld 
be  easily  utilized  by  our  packers.  That  night  we  made  the  edge  of  the 
green  timber,  and  camped  close  to  a  splendid  beaver  colony,  whose 
occupants  seemed  to  recognize  the  fact  that  they  were  protected,  for 
they  stared  at  their  visitors  with  no  unfriendly  eyes. 

The  next  day  we  journeyed  down  the  ever-widening  river,  and  at 
mid-day  I  killed  another  stag,  and  in  the  evening  we  reached  the  spot 
which  had  been  my  highest  camp  in  1903. 

On  the  following  day  the  Indians  and  Bob  left  us  to  our  own  devices, 
and  returned  to  meet  and  help  the  packers,  whilst  McGaw  and  I  hunted 
on  the  Gander  for  five  days,  and  awaited  the  coming  of  the  packers. 
During  this  period  we  killed  three  nice  heads.  On  the  night  of  the 
24th  the  men  turned  up  with  the  outfit.  They  had  met  with  no 
accidents,  but  had  experienced  an  arduous  journey  for  eight  days  since 
leaving  Dog  pond.  The  river  itself  had  proved  nothing  but  a  series  of 
shallows  and  rocky  benches,  in  which  it  was  unsafe  to  drag  the  canoes, 
so  that  the  men  had  been  forced  to  pack  nearly  the  whole  distance. 
The  three  stags  had  been  of  great  comfort  to  them.  They  had  devoured 
the  whole  of  the  edible  parts,  and  this  had  given  strength  to  do  the 
work. 

As  my  friend  McQ^w  had  only  one  more  stag  to  kill  under  the  terms 
of  his  licence,  and  was  also  anxious  to  catch  an  early  steamer  for  home, 
he  left  me  on  September  25,  and,  travelling  down  the  swollen  Gander, 
reached  Glenwood  on  October  2. 
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I  now  set  to  work  fot  eleveu  days  to  hunt  seriously  for  big  heads, 
and  to  explore  the  aaturo  of  the  oonntry  westwards  as  far  as  Great 
Rattling  brook,  and  soathwards  Id  the  angle  formed  by  the  jimotion  of 
the  Little  Gull  river  and  the  Gacder  oa  one  side,  and  Great  Qull  river 
and  the  Middle  ridge  on  the  other,  working  aa  far  east  as  Serpentine 
peak.  This  area  is  practically  unknown,  and  in  it  I  found  a  small  chain 
of  four  uncharted  lakes,  oonneoted  by  a  small  ytieam,  which  joins  the 
Little  Gull  about  a  mile  from  its  debouchment  into  the  Gander.  Both 
the  Little  and  Great  Gull  rivers  start  from  two  lakes  situated  within 
half  a  mile  of  one  another  under  the  western  edge  of  the  range  known 
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as  the  Middle  rid<;e,  llie  former  flowing  north  ami  the  latter  north-east, 
where  it  joins  the  Gandor  about  3  miles  below  Boiling  falls.  In  this 
angle  formed  bj-  tho  starting- jKtint  of  the  two  rivers  rises  a  hill  known 
to  tho  Indians  as  Berry  hill.  The  course  of  tho  Little  Gull  is  short  and 
swift,  and  after  tho  first  mile  from  the  Gander  it  is  exceedingly  rocky, 
and  would  be  difBcult,  but  not  impossible,  to  explore  in  oauoes  if  there 
was  plenty  of  water.  The  Great  Gull  pursues  a  more  even  course 
through  a  boiiutifiil  wooiled  valley,  and  on  its  lower  reaches  there  are 
many  "  steadies." 

The  grciit  ontcrop  of  serpentine  rocks  known  as  Serpentine  hills  is 
a  curious  formation,  and  seems  to  give  promise  of  mineral  wealth,  but 
BO  far  the  only  two  prospectors  who  have  visited  it  have  met  with 
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disappointmeDi  Walking  eastward  from  Serpentine  peak  one  day,  I 
found  a  good  sheet  of  water  named  Harvey's  lake,  between  Child's  pond 
and  the  Great  Gull  This  connects  with  tiie  Gander  about  a  mile  above 
the  confluence  of  the  Great  Gull.  I  spent  two  days  at  Migwell's  brook, 
so  as  to  visit  the  ponds  from  which  the  stream  is  said  to  take  its  origin, 
and  found  that  at  a  distance  of  5  miles  from  the  Gander,  the  brook 
branched  and  came  from  two  small  ponds  half  a  mile  apart.  A  similar 
origin  takes  place  in  the  stream  known  to  the  Indians  as  Boiling  brook, 
which  enters  the  Gander  at  Boiling  falls.  From  this  point  out  to 
Glenwood  the  river  and  its  environs  are  fully  mapped,  so  that  I  need 
say  no  more.  The  weather  breaking  on  October  10, 1  made  for  Glen- 
wood, which  I  reached  on  October  14,  after  a  very  delightful  trip  across 
Newfoundland  from  the  south  to  the  east  coast,  a  journey  which  has 
only  previously  been  accomplished  by  one  white  man.* 


REPORT  OF  THE  INDIAN  SURVEY  COMMITTEE,   1904-1905. 

It  is  no  secret  that  the  members  of  the  Indian  Survey  Committee  were 
not  altogether  in  agreement  as  to  the  methods  on  which  the  proposed 
departmental  reforms  were  to  be  carried  out,  but  the  general  character 
and  scope  of  those  reforms  seem  to  have  offered  no  difficulty  in  principle, 
and  they  do  not  differ  very  widely  from  previous  suggestions  made  to 
the  Indian  Government  on  more  than  one  occasion  within  the  last  fifteen 
years  or  so. 

The  recurrent  process  of  starving  the  Survey  Department  in  order 
to  meet  treasury  demands  in  times  of  iinanoial  pressure  had  resulted  in 
inefficiency  of  service  both  in  the  field  and  in  office.  Whilst  the  demand 
for  maps  has  been  steadily  increasing  from  year  to  year,  the  power  to 
produce  those  maps  had  been  decreasing  both  in  men  and  money.  Old 
mapping  that  was  in  need  of  revision  was  set  aside  or  patched  by  the 
crude  efforts  of  untrained  employees,  working  under  the  local  civil 
administration,  with  disastrous  results;  and  the  military  mapping  of 
the  frontier,  from  the  Indus  to  Persia,  was  confided  to  one  working 
party  with  two  military  officers  for  its  guidance. 

The  results  of  the  committee's  recommendations  are  mainly  the 
strengthening  of  the  department  in  all  that  appertains  to  the  topo- 
graphical or  military  mapping  of  India,  and  the  separation  of  that 
branch  of  surveying  from  the  cadastral  or  revenue  surveys  which  are 
henceforth  to  be  undertaken  by  local  civil  administrations,  but  will  be 
under  properly  trained  supervision  from  the  central  department.    The 


♦  A  miner  named  Guzman  left  Despair  Bay  in  1878,  under  the  guidanoe  of 
Kioholaa  Jeddoro,  a  Midmuo  Indian,  and  reached  Glenwood  by  this  route. 
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neoeBsity  for  an  accurate  geodetic  basis  for  all  surveys  is  not  lost  sight 
of,  and  this,  with  much  cognate  scientific  work  demanding  the  close 
attention  of  specialists  and  experts,  will  probably  retain  the  position 
which  it  has  always  held  in  the  curriculum  of  the  department ;  only 
now  it  will  be  secondary  in  importance  to  the  one  paramount  necessity 
for  maintaining  a  complete  and  thoroughly  up-to-date  one-inch  map  of 
all  India,  and  of  all  the  frontier  within  the  Indian  political  sphere  of 
influence.  In  short,  military  considerations  predominate,  and  the 
committee's  recommendations,  on  the  whole,  seem  well  adapted  to  meet 
military  requirements.  So  long  ago  as  1876  a  Secretary  of  State  for 
India  pointed  out  to  the  then  Indian  Government  the  fallacy  of  expect- 
ing to  effect  economies  by  the  reduction  of  survey  establishments  which 
had  cost  much  in  the  training,  and  which  could  not  be  replaced  again 
for  years.  Nevertheless  that  fallacy  was  supported  by  that  Indian 
(Jovemment,  and  it  has  found  supporters  ever  since.  The  opportunity  of 
paying  rather  expensively  for  the  luxury  of  maintaining  it  has  now  come. 
Instead  of  one  frontier  survey  party  and  two  officers  to  deal  with  all 
the  vast  extent  of  the  Indian  borderland  (as  well  as  with  much  that  lies 
beyond  it),  there  are  to  be  five  such  parties  with  three  officers  attached 
to  each ;  and  the  superintendent  of  frontier  surveys  is  to  hold  an  adminis- 
trative position  equalling  that  of  the  superintendent  of  trigonometrical 
surveys.  The  headquarters  of  frontier  mapping  is  to  be  at  Simla,  in 
close  touch  with  the  Intelligence  branch  of  the  Quarter-master  Generars 
department,  as,  indeed,  it  used  to  be  some  years  ago.  Why  that  useful 
arrangement  was  ever  disturbed  it  is  difficult  to  say.  It  is  clear  that 
the  influence  of  Lord  Kitchener  (himself  a  surveyor)  has  been  strongly 
exercised  in  favour  of  a  complete  knowledge  of  frontier  geography. 

It  only  remains  now  to  ensure  that  the  improved  and  extended  maps 
of  the  frontier  find  their  way  into  the  right  hands.  The  distribution 
of  information  is  no  less  important  than  its  acquisition.  Hitherto  it 
has  been  held  sufficient  that  the  sources  of  information  should  be  all 
gathered  in  at  one  fountain-head,  with  little  or  no  outflow  into  the 
thirsty  regions  of  the  frontier.  Officers  commanding  frontier  stations 
were  often  lamentably  ignorant  of  their  own  immediate  geographical 
surroundings.  This,  however,  is  a  branch  of  the  subject  with  which 
the  committee  did  not  deal. 

A  most  useful  innovation  is  the  increase  in  the  number  of  officers 
who  will  pass  through  the  practical  survey  school  owing  to  the  limi- 
tation of  the  period  during  which  they  will  serve  in  the  department. 
This  promises  well  in  future  for  the  distribution  of  a  large  number 
of  comparatively  young  officers  throughout  the  Indian  army  who  will 
have  learnt  the  art  of  topography  in  the  best  of  all  practical  fields. 
Probably  there  will  be  found  hereafter  in  the  ranks  of  the  Intelligence 
branch  a  few  skilled  topographers  who  really  know  how  to  make  a 
map  as  well  as  how  to  use  it.     They  have  been  long  wanted. 
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The  oommittee  deals  carefully  with  the  all-important  question  of 
map-reproduction,  but  it  cannot  be  said  that  their  recommendations 
under  this  head  are  more  than  tentative.  It  may  be  that  the  partial 
engraving  of  maps  and  the  introduction  of  heliozincography  to  replace 
the  useful  but  crude  processes  of  photozincography,  will  go  some 
way  towards  the  improvement  of  Indian  mapping.  The  original 
field  sheets  are  often  works  that  would  rank  high  anywhere  in  the 
artistic  world  of  "black  and  white."  They  are  not  infrequently  almost 
perfect  expressions  in  pen  and  ink  of  the  physical  features  which  they 
illustrate.  But  from  the  hands  of  the  printer  they  emerge  in  crude 
unfinished-looking  sheets  which  might  well  lead  to  an  impression  of 
absolute  inaccuracy.  Nor  is  this  necessarily  the  fault  of  the  printer. 
Climate,  material,  and  economy  are  against  him — especially  economy. 
You  cannot  get,  in  Calcutta,  maps  equal  to  the  best  class  of  English 
cartography  at  less  than  one-half  the  cost  of  the  latter.  If  the  immense 
mass  of  Calcutta  reproductions  is  balanced  against  the  attenuated  office 
staff  (European  and  native)  that  are  responsible  for  it,  it  would  probably 
be  found  that  Calcutta  is  the  cheapest  reproducing  office  in  the  world. 
Nevertheless,  when  all  is  said,  the  conditions  of  climate  will  still 
remain  prohibitive  to  the  best  class  of  map-reproduction. 

A  list  of  the  chief  recommendations  of  the  committee  is  appended. 

(1)  Immediate  preparation  of  a  one-inch  map  of  India. 

(2)  The  number  of  topographical  parties  to  be  fixed  at  fifteen. 

(3)  Special  arrangements  to  be  made  to  complete  the  work  required 
near  the  North- West  Frontier  within  the  next  six  years. 

(4)  Cadastral  and  other  large-scale  surveys  to  be  left  entirely  to 
the  local  authorities,  and  the  cost  of  all  special  forest  surveys  to  be 
debited  to  the  Forest  Department. 

(5)  The  question  of  handing  over  tidal  work  to  the  local  authorities 
to  be  considered. 

(6)  Deputy  surveyor-general  to  be  given  an  assistant,  and  the  post 
of  assistant  surveyor-general  in  charge  of  the  Survey  Office  to  disappear. 

(7)  The  surveyor-general  to  be  allowed  an  inspecting  officer. 

(8)  Surveys  beyond  the  frontier  to  be  placed  directly  under  a  super- 
intendent of  frontier  surveys  occupying  a  position  similar  to  that  of 
the  superintendent  of  trigonometrical  surveys. 

(9)  The  post  of  superintendent  of  forest  surveys  to  lapse. 

(10)  The  trigonometrical  branch  to  be  strengthened  by  two  officers. 

(11)  The  strength  of  the  field  parties  to  be  increased  fifty  per  cent. 

(12)  Each  ordinary  topographical  party  to  have  two  officers,  one  in 
charge  and  the  other  to  be  his  assistcmt,  and  frontier  parties  to  have 
three  officers. 

(13)  To  meet  these  proposals  the  strength  of  Imperial  Service  for 
topographical  and  trigonometrical  work  to  be  increased  from  forty  to 
seventy  officers. 
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(14)  First  appointments  of  army  officers  to  the  Imperial  Service  to 
be  for  five  years,  and  a  language  test  to  be  imposed. 

(15)  The  Provincial  Service  to  be  divided  into  two  services,  a  Pro- 
vincial, or  Indian,  Service,  and  a  Jnnior  Service,  the  pay  of  the  former 
to  range  from  250  rs.  to  800  rs.,  and  that  of  the  latter  from  80  rs,  to 
400  rs.,  and  some  modifications  in  recruiting  to  be  introduced. 

(16)  Indians  to  be  employed  in  a  certain  proportion  of  the  Pro- 
vincial and  Junior  Services. 

(17)  Imperial  and  provincial  officers  employed  on  cadastral  or 
similar  work  to  be  seconded,  and  their  places  filled  in  the  department. 

(18)  An  additional  officer  to  be  appointed  as  an  assistant  to  the 
officer  in  charge  of  the  photographic  and  lithographic  office,  the  two  to 
then  include  the  mathematical  office  in  their  charge. 

(19)  Local  governments  to  reproduce  their  own  cadastral  maps, 
and  no  drawing  of  extra  departmental  work  to  be  thrown  upon  tiie 
Survey  of  India  Office. 

(20)  The  question  of  the  removal  of  headquarters  from  Calcutta  to 
be  postponed  for  the  present. 

T«  M.  M. 

REVIEWS. 

ASIA. 

TUBKESTAN  AKD  PERSIA. 

*  Explorations  in  Turkestan,  with  an  Aooonnt  of  the  Basin  of  Eastern  Persia  and 
Sistan.'  Expedition  of  1903,  under  the  direction  of  Bapbael  Pumpelly.  4to. 
Washington:  1905.    Mapt  and  UluttratioM, 

Thts  work,  a  massive  volume  of  324  quarto  pages,  excellently  illustrated  with 
maps,  photographs,  plates,  and  diagrams,  forms  a  most  valuable  oontribution  to 
geographical  science.  It  is  published  by  the  Carnegie  Institute  of  Washington,  and 
records  the  geographical  work  of  an  expedition  sent  out  by  that  institute  in  1903, 
under  the  direction  of  31r.  Pumpelly,  "  for  the  purpose  of  making  a  preliminary 
examination  of  the  Trans-Caspian  region,  and  of  collecting  and  arranging  all  avail- 
able existing  information  necessary  in  organizing  the  further  investigation  of  the 
past  and  present  physico-geographical  conditions  and  archaeological  remuns  of  the 
region/'   The  reasons  for  selecting  this  particular  field  for  research  are  stated  to  be— 

(1)  The  existence  of  a  school  that  still  holds  the  belief  that  Central  Asia  is  the  region 
in  which  the  great  civilizations  of  the  Far  East  and  of  the  West  had  their  origins ; 

(2)  the  supposed  occurrence  in  that  region  in  prehistoric  times  of  great  changes  in 
climate,  resulting  in  the  formation  and  recession  of  an  extensive  Asian  Mediterranean, 
of  which  the  Aral,  Caspian,  and  Black  soas  are  the  principal  remnants. 

The  party  consisted  of  Mr.  Raphael  Pumpelly,  with  Mr.  R.  W.  Pumpelly  as  his 
assistant ;  Prof.  William  M.  Davis,  Sturgess  Hooper  professor  of  geology  Harvard 
University;  and  Mr.  Ellsworth  Huntington,  Carnegie  research  assistant.  Each  of 
the  above  has  contributed  separate  portions  of  the  volume.  The  space  at  disposal 
is  inadequate  for  more  than  a  brief  reference  to  each. 

Mr.  Raphael  Pumpelly  himself  furnishes  a  paper  on  *^  Arohaoological  and  Physico- 
Geographical  Reconnaissance  in  TurkestsDy"  in  which  he  states  the  purposes  of  the 
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expedition,  lums  up  the  oonolusions  aniyed  at  by  each  member  of  his  party,  and 
propounds  recommendations  regarding  the  scope  of  future  investigations.  He  does 
not  appear  to  have  done  much  individual  research  in  this  expedition,  but  his 
remarks  on  such  personal  observations  as  he  made  of  the  old  tumuli  and  sites  of 
ruined  towns  are  very  interesting. 

Prof.  Davis's  contribution  is  styled  "A  Journey  across  Tarkestan,'*  and  records 
observations  made  on  a  Journey  from  the  Oaspiui  to  Askhabad,  the  Eopet  Dagh 
mountains,  Merv,  Samarkand,  Tashkent,  Andijhan,  across  the  Tian  Shan  mountidns 
to  Lake  Issik-kul,  and  thence  homewards  via  Yyemjl  and  Omsk  to  St.  Petersburg. 
The  time  spent  in  Turkestan  was  from  May  to  August,  i,e.  three  months.  From 
an  authority  of  wide-world  renown  such  as  Prof.  Davis  we  naturally  expect 
observations  and  conclusions  of  great  interest  and  value,  and  these  expectations  are 
here  folly  realized. 

Mr.  R.  W.  Puropelly  contributes  ''  Physio-geographical  Observations  between 
the  Syr  Darya  and  Lake  Kara-knl  on  the  Pamir,"  wherein  is  recorded  observations 
made  on  his  journey  from  Osk  via  the  Eizil  Art  pass  to  Eara-kul  and  back,  June 
23  to  July  17. 

To  Mr.  Ellsworth  Huntington  we  are  indebted  for  not  only  two,  but  the  two 
largest  portions  of  the  volume.  The  first,  "  A  (^logical  and  Physio-graphic  Recon- 
naissance in  Central  Turkestan,"  presents  the  results  of  a  journey  of  two  months — 
August  and  September — from  the  Issik-kul  lake,  over  the  Tian  Shan  range,  to 
Ohadir  Eul  and  Eashgar ;  thence  vid  the  Terik  pass  to  Osh,  to  Earategin  in  the 
Alai  range,  and  northwards  to  Marghilan.  The  second,  under  the  title  of  "  The 
Basin  of  Eastern  Persia  and  Sistan,"  records  the  observations  made  on  a  journey  of 
three  and  a  half  months  (November,  1903,  to  March,  1904),  from  Transcaspia  to 
Seistan  and  back.  Among  the  principal  physical  phenomena  brought  to  notice  by 
the  above  observers  are  the  following : — 

Prof.  Davis  reports  traces  of  an  old  shore-line  about  600  feet  above  the  western 
shore  of  the  Caspian  sea,  and  a  very  distinctly  marked  one  about  200  feet  above 
the  east  side  of  the  same  sea.  In  the  mountains  near  Issik-kul  he  claims  to  have 
found  clear  evidence  of  two,  and  probably  three,  glacial  epochs. 

Mr.  Huntington,  in  the  higher  Tian  Shan,  found  proof  of  three,  and  later  in  the 
Alai  range  of  five,  glacial  epochs,  between  some  of  which  there  were  long  inter- 
glacial  intervals.  He  reports  records  of  climatic  oscillations,  shown  not  only  in 
moraines,  but  in  valley  terraces,  and  considers  these  to  be  nlembers  of  a  group  of 
sympathetic  glacial  phenomena. 

Prof.  Davis  has  noted  in  the  Eopet  Dagh  and  eastern  mountains  evidence  of 
longitudinal  dislocation  accompanied  by  great  block  uplifts,  formed  apparently 
after  the  wearing  down  of  the  mountain  masses  to  a  peneplain,  and  preceding  an 
active  dissection  of  the  elevated  mass. 

Mr.  R.  W.  Pumpelly  reports  evidence  in  the  Alai  of  a  block  uplift,  followed  by 
a  block  tilt,  both  with  a  dislocation  to  the  north.  He  correlates  these  movements 
with  the  glacial  geology,  making  the  block  tilt  an  interglacial  event 

The  conclusions  finally  arrived  at  by  the  expedition  as  a  whole  are,  that  the 
recent  physical  history  of  the  region  is  legibly  recorded  in  glacial  sculpture  and 
moraines,  in  erogenic  movements,  in  valley-cutting  and  terracings,  in  lake  expan- 
sions, and  in  the  building  up  of  the  plains,  and  that  progress  has  been  made  in 
correlating  these  events,  inasmuch  as  the  block  uplifting  and  tilting  have  been 
correlated  with  the  growth  of  the  Fergana  lowlands,  and  the  relation  of  the  glacial 
expansions  to  the  valley-cuttings  in  the  Trans-Alai  range  has  been  clearly  recorded. 
Full  information  is  claimed  to  have  been  found  of  a  progressive  desiccation  of 
the  region  from  a  remote  period.    Abandoned  sites,  great  and  small,  of  human 


REVIEWS.  397 

occupation,  evidently  of  great  antiquity,  have  been  found  widely  distributed,  and 
it  is  concluded  that  a  correlation  of  these  physical  and  human  events  may  be 
obtained  through  a  continuance  of  the  investigation,  and  that  archseological  ex- 
cavations will  throw  light  on  the  origin  of  Western  and  Eastern  civilizations. 

The  above  brief  sketch  of  the  work  and  records  of  the  party  under  Mr.  Pumpelly 
will  suffice  to  bring  to  notice  a  remarkable  advance  in  the  scientific  treatment  of 
the  physico-geographical  problems  of  a  country.  However  virgin  a  field  of  research 
Turkestan  may  be,  one  cannot  but  be  greatly  impressed  by  the  mass  of  new 
information  collected  and  recorded  by  the  present  expedition  in  the  making  of 
what  is  claimed  to  be  but  a  preliminary  reconnaissance  of  the  country.  If  so  much 
has  been  done  by  systematic  and  scientific  observation  in  journeys  of  such  short 
duration,  we  are  indeed  justified  in  expecting  important  results  from  further  and 
prolonged  exploration  conducted  under  tbe  same  scientific  system.  It  is,  however, 
only  reasonable  to  expect  that  some  at  least  of  the  conclusions  now  formulated 
will  be  modified  by  further  research. 

The  geographical  world  will  look  with  interest  for  the  records  of  further  work 
by  these  same  authors,  and  it  is  greatly  to  be  hoped  that  other  geographical 
communities  may  be  tempted  to  conduct  physico-geographical  research  on  the 
advanced  scientific  principles  adopted  by  the  Carnegie  Institute. 

A.  H.  M. 

AFRICA. 

The  Masai. 

*  The  Masai :  their  Language  and  Folklore.*    By  A.  C.  Hollis,  with  introduotion  by 

Sir  Charles  Eliot.    Oxford :  1905. 

None  of  the  Central  African  peoples  revealed  to  the  outer  world  during  the 
latter  half  of  the  nineteenth  century  have  received  more  careful  and  adequate 
treatment  than  the  Masai  nomads,  whose  outstanding  physical  and  mental 
characters,  social  and  military  institutions,  religious  notions  and  traditions  could 
not  fail  from  the  first  to  attract  the  attention  of  anthropological  students.  The 
graphic  picture  presented  by  Joseph  Thomson's  'Masailand'  has  been  greatly 
enlarged  by  Merker^s  '  Die  Masai,'  lately  noticed  in  the  Journal,  and  is  now  all  but 
completed  by  the  present  work,  the  value  of  which  is  not  a  little  enhanced  by 
Sir  Charles  Eliot's  comprehensive  survey  of  the  whole  field.  This  is  all  the  more 
timely  since  the  people  themselves  are,  under  various  adverse  circumstances — 
rinderpest,  small-pox,  famine — steadily  declining,  their  numbers  having  in  recent 
years  fallen  from  perhaps  50,000  to  scarcely  more  than  12,000  in  the  British 
section  of  their  former  domain.  It  was,  in  fact,  this  threatened  extinction  or 
fusion  of  the  race  in  the  surrounding  Bantu  populations  that  inspired  the  present 
work,  in  which  Mr.  Hollis  has  sought,  before  it  was  too  late,  to  give  a  full  account 
of  the  language,  *'  the  customs  and  beliefs  of  this  interesting  people,  all  given  in 
the  words  of  the  relators  themselves."  The  result  is  most  satisfactory,  and  Sir 
Charles  Eliot  is  fully  justified  in  declaring  that  the  book  is  one  of  the  most 
valuable  contributions  yet  made  to  the  anthropology  and  philology  of  British 
East  Africa. 

Sir  H.  Johnston's  suggestion  that  the  Masai  are  an  early  blend  of  Nilotic 
Negroes  and  Galla  and  Somali  Hamites  is  here  accepted  as  probably  correct.  This 
view  at  once  explains  the  curious  intermingling  of  Negro  and  Caucasic  physical 
characters  that  has  been  noticed  by  all  observers,  and  at  the  same  time  accounts 
for  the  peculiar  structure  of  the  Masai  language,  whoee  affinities  are  here  shown 
to  be  with  the  Bari,  the  Latuka,  and  other  Nilotic  tongues,  and  not  at  all  with 
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the  Hamitio  flEunily.  The  inference  is  obvious  that  the  substratum  is  negro,  while 
in  the  process  of  somatic  fusion  there  has  been  no  linguistic  fusion,  but  one  of  the 
two  riyal  languages  has  simply  perished,  in  accordance  with  the  principle  always 
insiBted  on  by  me  that,  while  all  races  normally  intermingle,  there  is  no  true 
linguistic  miscegenation  ('  Ethnology,'  ch.  ix.). 

In  his  treatment  of  the  Masai  language,  Mr.  Hollis  has  adopted  a  highly 
practical  method,  by  which  the  laws  regulating  the  formative  and  other  structural 
elements  are  stated  in  the  fewest  possible  words,  and  then  illustrated  by  copious 
examples.  The  rigid  and  unnatural  distinction  drawn  in  most  grammars  between 
accidence  and  syntax  is  thus  got  rid  of  with  excellent  results,  and  without  any 
sacrifice  of  clearness.  Since  the  sentence,  and  not  the  word,  is  the  true  unit  of 
speech  (Sayce),  It  must  be  obvious  that  this  is  the  real  scientific  method,  and  the 
student  will  be  all  the  more  grateful  to  Mr.  Hollis  for  having  extended  it  to  the 
whole  of  the  volume.  The  numerous  Masai  texts,  comprising  cosmic  myths,  moral 
and  religious  tales,  folklore  stories,  proverbs,  riddles  with  their  answers,  and  the 
like,  are  generally  g^ven  with  interlinear  verbatim  translations,  and  then  followed 
by  free  English  versions,  so  that  this  second  and  larger  section  of  the  volume 
serves  as  a  continuous  application  of  the  grammatical  rules  occupying  the  first 
part.  Some  of  the  tales  and  wise  saws  bespeak  a  people  gifted  with  a  fair  share 
of  natural  intelligence,  and  far  from  destitute  of  a  measure  of  moral  sense  fully 
adequate  to  the  maintenance  of  their  by  no  means  primitive  social  conditions. 
Thus  "  the  night  has  ears  "  s  our  **  walls  have  ears ; ''  '*  the  charcoal  laughs  at  the 
ashes"  =  "hodie  mihi  eras  tibi,"  or  "your  turn  next;**  "the  arrows  come  by 
the  hind-leg,"  i.e,  if  arrows  come,  there  are  foes  behind  them,  =  ''  no  smoke  without 
fire ;  *'  "  we  begin  foolishly  and  end  wisely  "  =  "  experientia  dooet**  And  here 
is  just  one  riddle — What  escapes  the  prairie  fire  ?  The  bare  spot  (where  no  grass 
grows).  A.  H.  Keahe. 

The  Western  Sudan  and  Nigeria. 

'  A  Tropical  Dependency :  An  Outline  of  the  Ancient  History  of  the  Western  Soudan, 
with  an  Account  of  the  Modem  Settlement  of  Northern  Nigeria.'  By  Flora  L. 
Shaw  (Lady  Lngard).    London :  Nishet     1905.    Pp.  viii.  +  508. 

Miss  Shaw,  now  Lady  Lugard,  will  long  be  remembered  as  the  brilliant  corre- 
spondent of  the  Time*  on  Colonial  afiairs.  To  the  composition  of  this  more  solid 
piece  of  work  she  has  brought  to  bear  the  same  remarkable  qualities — thorough  grasp 
of  the  subject,  clearness  of  exposition,  and  an  easy  fluent  style — which  made  her 
Articles  such  pleasant  and  instructive  reading.  To  these  has  here  been  added  an 
unwearied  industry  in  the  collection  and  discriminating  study  of  the  copious 
materials  which  had  to  be  consulted  in  the  preparation  of  the  present  work,  which 
covers  an  immensely  wide  field,  far  wider  even  than  might  be  gathered  from  its 
rather  full  explanatory  sub-title.  This  will  at  once  be  seen  when  it  is  stated  that 
the  '  Outline  *  is  by  no  means  confined  to  the  '  Western  Soudan/  but  ranges 
over  the  whole  of  North- West  Africa  and  Spain,  thus  enabling  the  gifted  writer 
to  deal  intelligently  with  the  manifold  relations  which  Arabs,  Berbers,  and  Euro- 
peans have  had  with  the  Negro  and  Negroid  peoples  between  the  Atlantic  and 
Lake  Chad  throughout  the  historic  period.  It  is  a  tremendous  programme, 
and  the  wonder  is  that  the  author  did  not  break  down  under  the  weight  of  her  self- 
impoEed  burden.  Within  the  elastic  framework  of  this  kaleidoscopic  picture  are 
comprised  such  varied  and  often  obscure  topics  as  the  spread  of  Islam  throughout 
North  Africa  and  Iberia ;  Arab  and  Berber  political  and  cultural  supremacy  in 
Spain  ;  the  successive  rise  and  fall  of  the  strictly  Sudanese  empires  of  Ghana,  Melle, 
the  Songhay,  Hausas,  Fulahs,  Eanembu,  and  Eanuri  (Bomuans);  possible  early 
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Egyptian  (Pharaonic)  influence?  in  the  Hausa  lands;  Europe  in  West  Africa; 
European  and  local  slave  trade,  slave  ruding,  and  domestic  slavery ;  the  Royal  Niger 
Company ;  Northern  Nigeria,  its  settlement,  economic  relations,  and  prospects. 

Uniform  excellence  in  the  treatment  of  such  diverse  subjects  was  not  to  be 
expected,  and  it  will  perhaps  be  generally  felt  that  the  book  would  have  been  all 
the  better  for  a  little  pruning.  Certainly  those  sections  dealing  with  the  shadowy 
Egyptian  relations  had  better  have  been  omitted,  and  here^  I  think,  too  much  con- 
fidence has  been  placed  in  M.  de  Lauture's  rather  wild  speculations  regarding 
Asiatic  traditions,  and  in  M.  F.  Dubois*  still  wilder  theories  about  Pharaonic  in- 
vasions and  settlements  in  Western  Sudan.  The  UngaraSy  *'  of  whom  many  were 
Fulani,**  are  associated  with  the  Indian  epic  of  the  Ramayana,  because  of  a 
Raja  of  UngaVy  which  "  must  have  been  a  province  of  Persia,"  while  the  origin  of 
the  Fulani  themselves  must  also  **  be  sought  in  India  (de  Lauture),  although  they 
had  previously  been  identified  with  the  Arabian  Wahabi  (Denham).  Nor  is 
Heeren  quite  a  safe  guide,  besides  being  a  little  out  of  date. 

But  with  this  and  one  or  two  other  reservations  on  secondary  matters,  the  rest 
of  the  volume,  say  nine-tenths  of  the  whole,  dealing  also  with  those  questions  for 
which  it  will  be  mainly  consulted,  must  be  spoken  of  in  language  of  unstinted 
praise;  and  this  applies  in  a  special  manner  to  those  instructive  and  eminently 
readable  chapters  which  deal  with  all  the  native  empires,  with  the  overthrow  of  the 
Askian  dynasty  (Songhay)  by  the  Hispano-Moroccan  **  Moors,"'  with  the  overthrow 
of  the  Fulah  emirs  by  the  British,  and  with  the  resultant  settlement  of  Northern 
Nigeria.  In  this  last  section  there  is  a  pleasant  note  of  reasoned  optimism,  which 
ensures  the  sympathy  of  those  at  least  who  "  think  imperially,'*  while  at  the  same 
time  conveying  a  well-earned  tribute  of  recognition  to  Sir  George  Goldie,  her 
husband  Sir  Frederick  Lugard,  and  the  other  officials  engaged  in  the  rough  and 
too  often  thankless  pioneer  work  of  empire-building  in  Central  Africa.  The  staff, 
she  remarks  in  one  place,  *'  was  chiefly  composed  of  that  fine  type  of  young 
Englishmen  who,  whether  as  soldiers  or  civilians,  have  it  in  their  minds  to  serve 
their  country  to  the  best  of  their  ability,  in  some  adventurous  capacity  which  will 
take  them  out  of  the  common  round  of  comfortable  life.  Their  experience  of  Africa 
was  mostly  nil,  but  they  had  the  training  of  the  public  school,  the  army,  and 
the  university,  which  fits  men  equally  for  the  assumption  of  responsibility  and  for 
loyal  subordination  to  authority.  They  were  ready  to  go  anywhere  and  to  do 
anything,  and  .  .  .  represented,  in  the  eyes  of  the  High  Commissioner,  the  very 
best  stufi"  of  which  the  English  nation  is  made.** 

An  agreeable  feature  of  Lady  Lugard's  style  is  the  terse  and  epigrammatic  way 
in  which  general  conclusions  are  often  summed  up,  which  adds  not  a  little  to  the 
charm  of  the  work.  After  the  capture  of  Eano  and  Sokoto,  she  write?,  *'  The 
trial  of  strength  had  come  and  gone.  The  Fulani  emirates  were  in  our  hands,  and 
Great  Britain  was  the  acknowledged  sovereign  of  Northern  Nigeria."  The  political 
change  suddenly  brought  about  in  a  region  several  hundred  thousand  square  miles 
in  extent,  with  a  population  of  many  millions,  is  thus  adequately  stated  in  three 
lines.  Again,  after  pointing  out  the  wasteful  character  of  transport  by  human 
agency,  she  adds,  ''  Human  carriage  is  a  concomitant  of  slavery.  With  the  aboli- 
tion of  slavery  it  becomes  impossible."  And  reference  is  made  in  the  same  succinct 
way  to  the  wise  policy  of  ruling,  *'  as  far  as  possible,  through  the  existing  Fulani 
and  Bornuese  machinery,  modified  and  controlled  by  the  advice  of  British  residents." 
Here  is  revealed  in  a  few  words  the  secret  of  the  astonishing  ease  and  rapidity  with 
which  the  j)ax  Brifannica  has  been  securely  established  throughout  this  great 
"  tropical  dependency." 

Owing, evidently,  to  the  frequent  use  of  French  documents,  a  faulty  orthographic 
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system  somewhat  disfigures  the  text,  though  it  has  fortunately  not  ranged  into 
the  two  large  and  most  accurate  maps  supplied  by  Mr.  Stanford.  Thua  we 
have  Soudan  and  Sudan,  Timbuctoo  and  Timbuktu,  Audoghast  for  Audaghost 
(Barth),  Cairouan  for  Eairwan,  and  other  irregularities  which  should  disappear  in 
future  editions.    Then,  also,  the  short  index  might  be  usefully  enlarged. 

A.  H.  Ekahe. 

MATHEMATICAL  AND  PHYSICAL  GEOGRAPHY. 

Practical  Astronomt. 

'  Handbnoh  der  GeographiBohen  Ortsbestimmung  fUr  Goographen  und  Forschnngs- 
reisendo.'  Yon  Dr.  Adolf  Marcuse  (Privatdozent  an  der  Univeraitat  Berlin). 
Mit  54  in  den  Text  eingedruckten  Abbildungen  und  2  Stemkarten.  Braunach- 
weig :  Draok  und  Yerlag  von  Friedrich  Yieweg  und  Sohn.  1905.  Prioe  10  Marki. 

Notwithstanding  the  rapid  extension  of  surveys  based  upon  triangulation, 
there  are  still  many  regions  of  the  Earth  where  it  would  be  impossible  to  obtain 
accurately  fixed  points  for  commencing  a  survey,  and  where  consequently  a 
geographical  surveyor  would  have  to  depend  upon  his  own  astronomical  observa- 
tions for  the  determination  of  his  initial  positions.  Hence  it  is  most  important 
that  he  should  previously  make  a  thorough  study  of  the  methods  best  suited  for 
this  purpose,  and  to  that  end  such  a  work  as  Dr.  A.  Marcuse,  of  Berlin,  has  just 
published  should  prove  of  great  assistance  to  him.  It  is  true  that  many  books 
of  a  somewhat  similar  character  have  appeared  in  recent  years,  but  there  are  in 
this  some  special  features  that  should  recommend  it  to  geographical  surveyors  and 
students  of  mathematical  geography  generally.  It  is  essentially  a  book  for 
students,  and  although  it  contains  examples  of  the  ordinary  astronomical  observa- 
tions for  the  determining  of  latitude,  longitude,  and  azimuth,  it  is  more  suitable 
for  previous  study  than  for  actual  practical  work  in  the  field.  The  methods 
described  for  the  determination  of  latitude  are  for  the  most  part  those  in  general 
use,  but  the  longitude  observation  from  altitudes  of  the  moon  has  of  late  years  been 
practically  discarded  in  this  country  on  account  of  its  unsatis&ctory  results. 
With  larger  and  more  exact  instruments  than  those  usually  carried  by  travellers 
better  results  might  doubtless  be  obtained,  specially  when  the  observations  are 
properly  balanced ;  but  even  then,  and  after  the  necessary  corrections  have  been 
applied  to  the  lunar  tables,  it  is  doubtful  if  the  results  of  the  observations  would 
justify  the  time  and  labour  spent  upon  them.  With  the  exception  of  the  occulta- 
tion  of  a  star,  the  methods  of  obtaining  longitude  which  depend  upon  the  moon*s 
motion  must  be  considered  far  too  unreliable  for  the  present  time,  and  the  character 
of  work  now  required 

In  the  section  of  Dr.  Marcuse*s  book  entitled  "  Rechnerische  Hilfsmittel  zur 
Geographischen  Ortsbestimmung*'  is  given  a  brief  description  and  summary  of 
contents  of  the  principal  nautical  almanacs  and  ephemides  of  differcDt  nations, 
as  well  as  of  various  logarithmic  and  other  tables  arranged  to  assist  in  the 
computation  of  the  observations. 

In  the  third  part  of  the  book  will  be  found  a  more  than  usually  complete 
account  of  the  principal  instruments  used  in  practical  astronomy,  with  excellent 
illustrations.  The  deecription  of  the  chronometer  given  here  is  specially  good,  as 
is  also  that  of  the  various  angular  measuring  instruments  and  levels. 

Towards  the  end  is  given  a  chapter  on  the  approximate  computation  of  observa- 
tions by  means  of  Mercator  functions  (or  meridional  parts),  another  on  methods 
of  determining  the  position  in  aero-nautical  navigation,  and  a  third  on  rough 
methods  of  observation  without  angular  measuring  instruments.    There  are  also 
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two  star  maps,  one  of  the  northern  and  the  other  of  the  southern  constellations ; 
but  these  have  little  to  commend  them,  except  that  they  are  free  from  the 
grotesque  figures  representing  the  constellations  which  used  too  frequently  to 
obscure  such  maps. 

The  Geography  of  Earthquakes. 

*F.  de  MontcsBus  de  Ballore :  Les  Tremblements  do  Terre.'  G^ographie  Seifimologiqae, 
Avec  un  Preface  par  M.  A.  de  Lapparent.  Pp.  v  +  475,  3  maps,  89  figures  in  text. 
Paris :  Armund  Colin.    1906. 

For  years  past  the  author  of  this  work  has  poured  forth  a  copious  stream  of 

memoirs,  dealing  with  the  distribution  of  earthquakes  in  one  country  after  another, 

and  now  we  have  the  coping  stone  of  the  edifice.    Inspired  by  do  mere  love 

of  statistics  for  their  own  sake,  Comte  de  Montessus  has  left  to  others  the  study 

of  the  nature  and  effects  of  earthquakes,  and  has  attempted,  by  a  study  of  their 

distributiou  in  space  and  time,  to  reach  their  cause,  but  as  geographers  are 

more  concerned  with  the  distribution  of  earthquakes,  we  may  be  pardoned  for 

attaching  greater  importance  to  the  means  than  to  the  aim  of  our  author's 

researches,  and  in  this  connection  he  has  brought  out  one  noteworthy  point — that 

nine-tenths  of  the  whole  number  of  earthquakes  originate  along  certain  narrow 

bands.    Most  conspicuous  of  these  narrow  bands,  along  which  most  of  the  seismic 

areas  are  distributed,  is  that  which  commences  in  the  western  Mediterranean  and 

extends  through  the  Alps,  Caucasus,  and  Himalayas  to  Arracan,  a  continuation 

being  seen  in  Java  and  Sumatra ;  from  the  southern  end  of  the  Caspian  it  sends 

out  an  offdhoot  running  up  into  the  Kuenlun  mountains,  and  two  isolated  patches, 

one  round  Lake  Baikal,  the  other  in  Central  China,  complete  the  seismic  districts  of 

Asia.    Outside  Asia  proper  comes  the  great  girdle  of  the  Pacific,  running  from 

Borneo  through  the  Philippines,  Japan, the  Euiile  and  Aleutian  islands  to  Alaska; 

it  becomes  interrnpted  along  the  western  coast  of  North  America,  though  California 

is  classed  as  seismic,  as  is  the  western  part  of  Central  America  and  the  west  coast 

of  South  America.    An  ofifshoot  from  this  land  runs  into  the  Antilles  and  possibly 

beneath  the  Atlantic,  where  submarine  earthquakes  are  known  to  occur  with  some 

frequency,  to  the  western  end  of  the  Mediterranean  band.    Outlying  seismic 

districts  are,  New  Zealand,  which  may  form  a  portion  of  the  Pacific  girdle,  Florida, 

the  Indus   delta,  the  hills  of   Madagascar  and   Central  Abyssinia;    with  the 

exception  of  the  coast  districts  of  Morocco  and  AlgierSv  this  is  the  only  seismic 

district  in  Africa,  a  continent  which  is,  as  a  whole,  peneseismic  or  aseismic. 

When  the  smallness  of  these  areas  is  considered,  forming  apparently  not  more  than 

one  or  two  per  cent,  of  the  whole  surface  of  the  globe,  the  large  proportion  of 

earthquakes  originating  from  them  is  remarkable,  and  may  be  expressed  by  saying 

that  earthquakes  are  frequent  and  severe  in  those  regions  where  great  tectonic 

changes  have  recently  taken  place,  and  are  less  frequent  in  proportion  as  these  are 

of  earlier  date  and  have  more  or  less  completely  died  out. 

R.  D.  0. 

GENERAL. 

Life  of  Alfred  Russel  Wallace. 

'  My  Life :  A  Kecord  of  Events  and  Opinions.*  By  Alfretl  Russel  Wallace.  Large 
8vo.  2  vols.,  pp.  435  and  459.  Map,  FortraiU,  and  lUiutraiions,  London: 
Chapman  &  Hall.     1905. 

In  recording  his  impressions  of  a  tour  in  Switzerland,  the  veteran  zoologist, 
whose  two  large  volumes  of  autobiography  lie  before  us,  thus  expresses  himself : 
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''  The  appreciation  of  Nature  grows  with  years,  and  I  feel  to-day  more  deeply  than 
ever  its  mystery  and  its  charms."  Some  might  therefore  look  in  the  life-story  of 
the  writer  who  gave  us  '  The  Malay  Archipelago '  and  the  essays  on  '  Tropical 
Nature '  for  a  more  apparent  manifestation  of  such  appreciation  than  is  here  to 
be  found — ^a  perceptible  undercurrent  of  reoognitioD,  as  it  were,  of  what  a  recent 
writer  has  termed  'Hhe  call  of  the  wild/'  But  probably  we  have  no  right  to 
complain  of  the  fare  provided.  Dr.  Wallace  had  many  interests  besides  those  of 
science,  and  he  was  right  not  to  go  over  the  ground  already  traversed  in  his 
published  books  and  papers,  which  are  quite  accessible. 

In  the  earlier  part  of  the  work  we  have  a  long  excursus  on  Robert  Owen's 
work  in  New  Lanark,  and  a  whole  chapter  upon  Jack  Mytton,  with  whom  the 
author  was  not  even  contemporary  ;  while  later  there  is  a  good  deal  which  scarcely 
touches  on  the  author's  life,  such,  for  example,  as  the  answers,  amusing  enough 
though  they  may  be,  for  which  the  British  schoolboy  is  responsible  while  under 
examination.  Other  subjects  there  are,  too,  interesting,  no  doubt,  in  themselves, 
such  as  land-nationalization  and  mesmerism,  which  occupy  even  more  space.  But 
we  must  here  confine  our  notice  to  those  parts  of  the  work  which  fall  more  legiti- 
mately within  our  scope. 

It  is  a  significant  fact  that  Dr.  Wallace  found  geography  one  of  the  most 
painful  subjects  he  was  ever  called  upon  to  master  at  school.  No  interesting 
details  concerning  the  countries  were  ever  taught  him,  be  says,  and  no  good  maps 
ever  shown — "  nothing  but  a  horrid  stream  of  UQiutelligible  place-names.*'  An 
interest  in  countries  and  places  unknown  to  him,  and  some  knowledge  of  topo- 
graphical geography,  were  nevertheless  gained  by  dissected  maps  of  Europe  and 
England,  which  were  among  his  toys — a  point  which  teachers  in  geography  would 
do  well  to  lay  to  heart.  For  the  most  part,  however,  he  had  to  make  his  own 
toys,  thereby  acquiring  a  manual  dexterity  which  stood  him  in  good  stead  in 
his  travel  days,  scarcely  less,  indeed,  than  did  his  early  experiences  as  a  land 
surveyor. 

Most  persons  destined  to  make  a  name  for  themselves  as  naturalists  give  early 
evidences  of  their  tastes,  and  begin  collecting  as  children.  Dr.  Wallace  reached 
the  age  of  eighteen  apparently  before  he  gave  more  than  a  casual  thought  to  bird, 
or  beast,  or  flower;  and  this  notwithstanding  that  his  work  perforce  led  him  to 
the  fields  and  hedgerows.  Carious  indeed  is  the  story  of  how,  almost  suddenly, 
he  came  to  develop  an  interest  in  plants,  and  how  the  mere  description,  not  the 
sight,  of  Dendrobiuvi  devonianum — certainly  one  of  the  most  fairy-like  of  orchids 
— first  aroused  in  him  a  wish  to  visit  the  tropics,  combined  with  his  reading  of 
Humboldt's  ^  Personal  Narrative.'  Malthus's  '  Principles,'  which  came  into  his 
hands  about  this  time,  was  the  source,  he  considers,  whence  twenty  years  later 
he  obtained  the  long-sought  clue  to  the  effective  agent  in  the  evolution  of  epecies. 

While  schoolmastering  in  Leicester  in  the  year  1844,  the  author  first  met 
Bates,  and  the  study  of  the  latter's  collection  of  beetles  drew  his  attention  to  another 
branch  of  natural  bistor}^  and  ultimately  brought  abjut  the  Amazon  journey. 
But  it  is  remarkable  that  before  this,  and  when  he  had  been  interesting  himself 
but  a  very  short  time — ^not  more  than  four  years — in  natural  science,  he  had  already 
begun  to  speculate  upon  the  origin  of  species.  The  Amazon  journey  is  dismissed 
in  a  single  chapter,  and  the  long  years  spent  in  the  Malay  archipelago  in  two. 
Dr.  Wallace  no  doubt  thinks,  and  rightly,  that  his  previously  published  accounts 
are  sufficient.  With  these  outlines,  then,  we  come  to  the  second  volume,  which 
opens  with  what  is  practically  the  most  important  chapter  in  the  book.  It 
bears  the  name  of  Darwin  at  its  head,  and  gives  some  unpublished  letters  of 
the  latter,  but  most  of  the  ground  is,  of  course,  covered  by  the  **  Life  and  Letters," 
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and  there  is  but  little  that  is  new  to  the  student  of  the  history  of  the  hypothesis 
which  we  now  talk  of  as  Darwinism.  Dr.  Wallace  carefully  sums  up  the  differences 
between  his  own  theories  and  those  of  his  fellow-discoverers ;  and,  indeed,  not  the 
least  interesting  part  of  the  book  is  where  he  discusses  his  impressions  of  Huxley, 
Darwin,  Herbert  Spencer,  and  others  of  the  band  of  great  scientific  thinkers  of 
whom  he  is  now  the  sole  survivor. 

After  a  rather  lengthy  account  of  a  tour  in  America,  we  pass  beyond  the  domain 
of  geography,  and  are  led  via  land-natioDalization  to  socialism,  and  thence  to 
spiritualism  and  antivaccinatioo,  whither  we  need  not  follow.  At  first  we  may 
feel  a  shade  of  regret  that  we  cannot  exchange  these  subjects  for  others  more 
germane  to  the  sciences  to  which  the  author  was  so  distinguished  a  contributor, 
but  perhaps  it  is  better  so.  Out  of  the  abundance  of  the  heart  the  mouth  speaketh, 
and  the  autobiography  would  lose  its  value  as  a  human  document  were  the  author's 
own  perspective  to  be  disregarded.  Dr.  Wallace's  volumes  are  of  very  real  interest, 
it  is  needless  to  say,  to  the  philosopher  and  the  political  economist  as  well  as  to 
the  zoologist  and  to  the  geographer. 
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Trance  and  the   Simplon  Bouta.— In  view  of  the  approaching  opening  to 
public  traffic,  on  June  1  next,  of  the  Simplon  tunnel  route,  the  discussions  on  the 
steps  to  be  taken  to  bring  the  French  railway  system  into  relation  with  the  new 
international  route  contioue  to  be  maintained  with  much  vigour.     As  is  well 
known,  the  idea  of  a  direct  route  across  the  Jura  by  the  Faucille  has  found  strong 
partisans,  both  in  France  and  Switzerland,  while  others  are  equally  strongly 
opposed  to  the  scheme.      The  latest  contribution  on  the  part  of  the  opponents 
of  the  Faucille  route  is  a  paper  by  Prof.  Brunhes,  of  Fribourg,  in  the  Bevue 
Economique  Inteinationale  for  February,  1906  (also  reprinted  as  a  brochure). 
Prof.  Brunhes  is  well  known  as  a  writer  on  economic  geography,  and  he  puts  the 
case  against  the  Faucille  scheme  with  much  force,  and,  in  the  absence  of  a  counter- 
statement  by  the  supporters  of  the  scheme,  in  a  convincing  manner.    The  paper  is 
illustrated  by  maps,  which  help  to  bring  the  salient  facts  in  the  question  strikingly 
before  the  eye.    Having  touched  upon  the  desirability  of  brioging  France  and  the 
French-speaking  part  of  Switzerland  into  closer  relation,  ho  maintains  that  from 
every  point  of  view  the  route  via  Vallorbe  and  Lausanne  (the  shortening  of  which 
by  a  tunnel  through  the  Mont  d*Or,  between  Frasne  and  Vallorbe,  was  provided  for 
by  an  agreement  between  France  and  Switzerland  in  1902)  has  the  advantage 
over  that  by  the  Faucille  and  Geneva.     Not  only  would  the  cost  of  the  first-named 
scheme  be  incomparably  less — as  it  requires  only  one  tunnel  of  6225  metres  instead 
of  three,  each  of  greater  length,  and  one  of  them  longer  than  either  the  St.  Gothard 
or  Mont  Cenis — but  the  actual  distance  involved  in  the  through  journey  from  Paris 
to  Milan  would  be  40  kilometres  (25  miles)  shorter,  or  17  kilometres  (about  10  miles) 
even  without  the  proposed  improvements  by  the  Mont  d*Or.     It  has  been  main- 
tained that  the  gradients,  etc.,  on  the  Vallorbe  line  would  be  such  as  to  unfit  it  to 
serve  as  an  international  route,  but  Prof.  Brunhes  points  out  that,  although  some- 
what greater  than  on  the  proposed  Faucille  line,  they  are  still  far  less  serious  than 
those  on  the  Simplon  line,  to  say  nothing  of  the  St.  Gothard  and  Mont  Cenis.     As 
tc  the  extent  of  French  territory  which  would  be  served  by  the  Faucille  route,  he 
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holds  that  the  statements  which  haye  heen  made  are  thoroughly  illusorjy  for  even 
were  the  Fancille  line  made,  the  greater  part  of  the  traffic  from  northern  and 
western  France  would  still  go  hy  the  shorter  routes  to  the  north  and  south  of  it. 
Still  another  ohjection  to  the  Faucille  route  would  be  the  necessity,  in  order  to 
avoid  the  ditour  by  the  north  shore  of  the  Lake  of  Geneva,  of  a  connection  between 
the  two  French  lines  approaching  Geneva  from  opposite  sides,  the  supply  of  which 
would  be  a  matter  of  great,  if  not  insuperable,  difficulty.  Meanwhile  the  existing 
Vallorbe  line  will  certainly  be  used  for  through  traffic  from  France  to  the  Sim^don, 
and  the  people  of  Geneva  are  already  agitating  for  an  express  service  to  Paris  by  the 
line  connectiug  with  the  same  route  west  of  Lausanne. 

Bemains  of  Wends  in  Maoklenberg.— A  monograph  by  Dr.  Hans  Witte, 

keeper  of  the  archives  of  the  Grand  Duchy  of  Schwerin,  recently  published  as  a 
part  of  the  Forschungen  zur  deuischen  Landes-  u,  Volkskunde  (vol.  16,  No.  2),  traces 
the  remains  of  Wendish  population  in  Mecklenberg.    Before  1160  East  ElbeUnd 
was  completely  Wendish.    In  the  second  half  of  the  thirteenth  century  it  was 
apparently  completely  German.    It  may  be  thought  that  this  sudden  change  was 
brought  about  by  the  German  migration  and  the  consequent  war  of  extermination. 
But  was  the  extermination  of  the  Wends  complete  to  the  letter  ?    Three  accounts 
are  cited .    One  assumes  that  the  Slavs  of  East  Elbeland  were  a  race  of  rulers  imposed 
on  a  pre-existing  German  population,  and  that,  like  the  Franks,  Goths,  and  Lom- 
bards, the  Slav  rulers  gradually  adopted  the  nationality  of  the  subject  race.    In 
face  of  the  overwhelmiug  documentary  proof  of  a  Wendish  occupation  of  the  region, 
this  view  is  summarily  dismissed.    For  instance,  in  the  charter  of  the  cloiBter  of 
Dargun  (1174),  the  frontier  places  enumerated  are  pronouncedly  Slavonic.    The 
names  of  places  in  the  Schwerin  bishopric,  1178,  are  exclusively  Slavonic,  and  all  the 
evidence  points  to  the  same  conclusion.    An  opposite  view  is  that  not  only  down 
to  Henry  the  Lion  was  there  a  purely  Slavonic  population,  but  that  they  survived  the 
war  of  races,  and  that  the  East  Elbians  are  still  in  the  main  German-speaking  Slavs. 
The  German  immigration  in  the  middle  of  the  twelfth  century,  and  the  terrible 
thinning  of  the  native  Wends,  seems,  however,  altogether  beyond  dispute.    A  third 
view  recognizes,  after  the  complete  subjugation  of  the  Slavs,  a  veritable  war  of  ex- 
tinction.   Denied  German  rights  and  Germanization,  the  Slavs  were  driven  whole- 
sale from  their  soil,  which  was  then  converted  into  German  settlements.    An  event 
of  such  historic  importance,  as  also  of  much  geographical  significance,  seems  now  in 
a  way  to  be  conclusively  settled.     Dr.  Witte  has  ransacked  the  Katzeburg  tithe- 
register  of  1230,  as  well  as  the  huge  volumes  of  Mecklenburg  documents.    His 
investigations  include  in  their  scope  Slav  remains  in  the  Katzeburg  see  according  to 
documents  of  later  date  than  the  register ;  evidence  of  Slav  settlement  in  Eastern 
Mecklenburg;  topographic  and  personal  nomenclature;  peculiar  construction  of 
Slav  settlements.    Again,  wherever  a  division  of  fields  by  hides  is  found  in  opera- 
tion, there  a  preponderant  German  element  is  to  be  inferred.    The  division  by 
'*  Hakenhufen,''  a  measure  of  15  acres,  on  the  other  hand,  is  characteristically 
Wendish,  and  wherever  found  in  operation,  the  existence  of  a  preponderant  Wendish 
element  is  to  be  inferred.    A  map  is  given  at  the  end  of  the  paper,  on  which  are 
graphically  shown  (inter  alia)  :  (1)  Places  with  Slav  population  and  the  frontier  of 
a  continuous  Slav  territory,  according  to  the  Ratzeburg  register ;  (2)  places  ex- 
pressly marked  or  implicitly  denoted  Slavonic,  according  to  documents  reaching  to 
1400 ;  (3)  places  in  which  Slavonic  family  names  are  very  prominent,  a  notable 
feature,  or  of  occasional  occurrence,  according  to  documents  dating  from  1401-1600. 

The  First  Uie  of  the  Name  "  Maelstrom." — In  a  note  on  this  subject  in  vol. 

23,  p.  384,  it  was  stated  that  the  earliest  use  of  the  name  *'  Maelstrom  "  seemed  to 
occur  in  Mercator^s  atlas  of  1595,  the  older  term  *'  Muskoestrom  "  having  been  used 
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in  previous  maps.  A  still  earlier  use,  however,  is  that  in  Waghenaer's  nautical 
atlas  of  1584-85  {cf,  February  number,  p.  204),  the  indiyidual  map  in  which  the 
term  is  found  bearing  the  date  1583.  This  is,  therefore,  earlier  than  the  occurrence 
in  Hakluyt  (1589)  of  the  corrupted  form  "  Malestrand,"  though  the  journey  of 
AnthoDy  Jeokinson,  which  is  there  described,  was  made  in  1557.  As  Waghenaer 
was  himself  Dutch,  the  probable  Dutch  origin  of  the  word  still  holds  good. 

ASIA. 
Surveys  in  Ceylon.— The  report  of  the  Surveyor>General  for  1904  shows  that 
the  total  area  covered  by  block  surveys  amounts  since  1897  to  525,616  acres,  the 
total  area  so  surveyed  in  1904  being  198,383  acres.  Since  the  commencement  of 
the  work  26001  square  miles  have  been  covered  by  the  field  stafif,  and  912^  square 
miles  issued  as  preliminary  plans  for  settlement  purposes.  During  1904  the  first 
serious  attack  on  the  mountain  zone  was  made  by  two  parties,  one  continuing  the 
"  1-mile- to-an-inch  survey,"  the  other  starling  the  plane-table  "contour"  surveys. 
The  entire  topographic  survey  staff  was  engaged  in  the  Province  of  Ova,  the  "  1- 
mile  "  section  taking  up  the  country  in  the  north  from  the  work  already  mapped. 
The  continuation  of  the  '*  1-mile  "  survey,  carried  out  in  1904  by  only  eight  sur- 
yeyor^',  will  expedite  the  publication  of  the  4-mile  wall  map,  the  present  one  being 
obsolete  and  very  inaccurate,  while  the  data  supplied  will  also  expedite  the  contour 
survey.  A  map  of  Ceylon,  16  miles  to  an  inch,  shows  the  principal  and  minor 
roads,  cart  tracks,  railways,  respective  areas  of  topographic  and  block  surveys, 
1807-1904,  as  also  the  area  under  survey  in  1905.  Included  in  the  interesting  report 
are  an  exact  reproduction  from  the  4-mile-to-an-inch  map  now  available  and  another 
map,  placed  beside  it  for  comparison,  being  a  reduction  to  the  same  scale  of  the 
same  area,  as  a  result  of  the  new  survey.  The  new  map  includes  bridle  and  foot 
paths,  paddy- fiel  is,  estates,  and  gardens.  There  is  shown  a  plane-table  survey  map, 
eventually  to  cover  the  whole  of  the  mountain  area,  on  the  scale  of  16  chains  to 
an  inch,  with  a  contour  interval  of  25  feet,  as  well  as  a  1-mile  reduction  of  it ;  a 
work  which  will  determine  the  altitudinal  distribution  of  different  products,  and  the 
location  of  proposed  roads  and  railway  routes. 

AFRICA. 

The  Seychelles. — Mr.  J.  Stanley  Gardiner  has  completed  his  series  of  papers 
on  the  results  of  the  Indian  ocean  expedition,  which  have  appeared  from  time  to 
time  in  Nature  and  have  been  duly  referred  to  in  the  Journal,  by  an  account  of 
the  Seychelles  archipelago,  in  the  exploration  of  which  he  and  Mr.  Cooper  spent 
seven  weeks  after  finally  leaving  the  Sealark  (Nature,  January  25, 1906).  The 
archipelago  rises  from  a  submarine  bank  of  fairly  regular  contour,  measuring 
about  190  miles  by  100,  and  bordered,  chiefly  in  its  north-west  half,  by  a 
rim  indicated  by  soundings  shallower  than  the  average  depth  of  30  fathoms 
occurring  over  the  bank  as  a  whole.  In  the  north  there  are  two  typical  surface 
reefs  with  coral  islets,  Bird  and  Dennis,  in  the  neighbourhood  of  which  the 
character  of  the  bottom  indicates  the  upgrowth  of  a  rim.  Between  the  two  islands 
there  seems  a  natural  outfall  for  tidal  and  other  currents,  and  both  here  and  on  the 
bank  itself  (across  which  strong  currents  also  sweep)  the  sea  seems  always  cloudy 
and  unfavourable  to  the  growth  of  reefs.  The  main  islands  of  the  western  group, 
Mah6  and  Silhouette,  reach  heights  of  2903  and  2467  feet  respectively,  while 
Praslin  and  the  eastern  group  do  not  exceed  1270.  All  the  islands  are  formed  of 
coarse  granites  (or  granuUtic  quartzes)  with  dykes  of  finer-grained  black  rock  along 
which  the  mountain  streams  have  invariably  cut  their  courses.  In  places  there  is 
evidence  of  a  recent  elevation  of  more  than  30  feet,  masses  of  coral  rock  being 
found  cemented  on  to  the  grauite.  There  are  also  indications,  particularly  in  Mah^, 
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of  an  eleyatioD  of  over  200  feet»  and  the  continuouB  precipices  on  the  eastern  or 
windward  side  of  Mah^  may  be  due  to  preyions  marine  action,  while  in  any  case 
the  extensiye  erosion  and  weathering  argue  a  considerable  antiqiuty  for  the  land. 
Barrier  reefs  are  entirely  wantiDg,  and  fringing  reefs  occur  sparingly,  the  reason 
seeming  to  be  the  almost  complete  absence  of  nullipores,  so  necessary  for  the  con- 
solidation of  corals  into  true  reefs.  Where  fringing  flats  do  occur  they  appear  to 
have  a  granitic  basis,  while  their  surfaces  are  coyered  with  a  far  greater  yariety 
of  large  seaweeds  than  were  found  in  any  of  the  purely  coral  groups.  The  boat 
passages  through  them  are  generally  mere  outfalls  for  the  tide,  and  haye  no  connect 
tion  with  the  land-streams.  Cultural  operations  haye  largely  destroyed  the  in- 
digenous jungle,  which,  where  it  remains,  is  a  typical  moist  tropical  forest^  with, 
howeyer,  few  climbing  plants  or  herbaceous  dicotyledons,  while  nearly  all  the 
larger  trees  are  peculiar  Seychelles  species,  or  eyen  genera.  The  cotyledonous 
plants  are  sharply  distinguished  into  three  classes — the  calciphilous,  the  siliciphilous, 
and  the  indiferents,  the  last  being  the  least  abundant.  The  calciphilous  species 
were  found  to  be  practically  the  same  as  those  of  all  the  coral  islands  yisited,  and 
appear  to  be  ocean-carried,  the  Seychelles  being  in  this  respect  as  oceanic  as  any  of 
tht;  Chagos  islands.  The  seeds  of  many  of  the  trees  could  also  haye  been  brought 
by  currents,  etc.  An  examination  of  a  number  of  the  nuts  of  the  cooo-de-mer 
showed  that  they  are  of  two  structurally  different  forms  growing  in  about  equal 
proportions  on  the  same  tree.  The  species  of  land  and  fresh-water  animals  are 
singularly  few,  and  the  former  connection  of  the  group  with  any  larger  land-mass 
seems  doubtful.  It  is,  howeyer,  the  continuation  of  a  broken  line  extending  north 
from  Madagascar,  and  its  rock  would  seem  to  be  similar  to  that  of  the  great  central 
plateau  of  the  latter.  The  soimdings  made  on  the  return  yoyage  of  the  Seaktrk 
haye  confirmed  the  complete  separation  of  the  2000-fathom  lines  of  the  Ohagos, 
Maldive,  and  Seychelles  groups. 

French  Afirican  Tarritorias. — ^By  a  decree  dated  February  15,  1906,  but 
previously  made  public  and  printed  in  the  Depeche  Coloniale  for  February  13,  the 
organization  of  the  French  Congo  territory  has  once  more  receiyed  modifications 
(cf.  Journal,  yol.  28,  p.  523).  These  do  not  greatly  affect  the  territorial  subdiyision 
of  the  area,  which  continues  to  be  formed  of  four  *'  circonscriptions  " — those  of  the 
Gabon,  the  middle  Congo,  Ubangi-Shari,  and  the  Chad  territory,  which  embraces 
practically  all  the  French  portion  of  the  Shari  basin,  together  with  Wadai  and 
Eanem.  The  Gabun,  howeyer,  receiyes  some  accession  of  area  by  the  incorporation 
of  some  of  the  coast  districts  which  preyiously  belonged  to  the  middle  Congo,  and 
it  now  comprises  all  the  basin  of  the  Ogowe,  with  coast  districts  from  the  Spanish 
territory  in  the  north  to  Sette  Gama  in  the  south.  The  third  and  fourth  ''  circon- 
scriptions "  (now  formed  into  a  single  '*  colony  ")  retain  their  old  limits,  but  are 
placed  under  the  general  control  of  a  lieut-govemor,  residing  at  Fort-de-Possel ; 
while  the  Chad  territory  is  under  the  immediate  control  of  a  military  commandant. 
A  map  showing  the  territorial  limits  is  given  in  the  DipSche  for  February  14. 
The  Algerian  Sahara  has  likewise  been  reorganized,  by  a  decree  of  August  14, 
1905,  as  explained  in  the  Revue  de  OSographie  for  December  (with  map).  That 
decree  fixed  the  limits  of  the  four  territories  of  Tuggurt,  Ghardaia,  Ain-Sefra,  and 
the  *'  Saharan  Oases ;  '*  the  first  three  occupying  the  more  northern  parts  of  the 
territory  in  a  line  from  east  to  west,  while  the  last,  with  Adghar  as  chief  centre, 
exteiids  sauth  towards  the  frontier  with  French  West  Africa,  which  is  shown  on 
the  map  referred  to.  From  the  neighbourhood  of  Ghat,  in  Tripoli,  it  makes  a 
sweep  to  the  south  (beyond  20^  N.),  so  as  to  include  most  of  the  country  coyered 
by  Colonel  Laperrine's  route  of  1904  (JoumcU,  yol.  24,  p.  348 ;  yol.  27,  p.  87), 
afterwards  running  west-north-west  and  passing  north  of  Taudeni. 
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The  Dnka  of  the  Abruzii's  Expedition  to  BuwenzorL— This  expeditior 

sails  from  Naples  on  April  16.  It  consists  of  twelve  Europeans:  H.R.H.  the 
Duke,  Captain  Gagni,  Dr.  Gay  alii,  Lieut.  Winepeare,  Dr.  Roncati,  a  geologist, 
Signor  Vittorio  Sella,  two  alpine  guides,  two  porters^  an  assistant  photographer, 
and  a  cook. 

AMBBIOA. 

The  South  American  Earthquake. — One  of  the  destructive  earthquakes 
which  occur  from  time  to  time  in  the  central  zone  of  the  New  World,  took  place 
on  January  31  last,  the  scene  of  most  intense  action  being  the  western  coast 
of  Ck)lombia  and  neighbouring  portions  of  Ecuador.  The  details  which  have  been 
published  in  the  daily  papers  are  not  so  complete  as  might  be  wished,  but  accord- 
ing to  a  Renter  telegram,  despatched  from  New  York  on  February  16,  the  first 
shock  was  felt  in  the  province  of  Esmeraldas,  Ecuador,  at  10  a.m.  on  January  31, 
the  disturbance  continuing  with  short  intervals  imtil  February  6,  the  inhabitants 
meanwhile  living  in  a  state  of  panic,  and  abandoning  their  houses  for  the  open  air. 
In  the  city  of  Esmeraldas  various  buildings  collapsed,  and  much  damage  was  done 
by  a  tidal  wave,  which  inundated  the  principal  streets,  the  people  fleeing  for  the  moun- 
tains. Near  Port  Limones  four  smidl  islands  are  said  to  have  disappeared,  though 
not  so  suddenly  as  to  prevent  the  fishermen  who  inhabited  them  from  escaping 
in  their  boats.  Other  parts  of  the  province  shared  in  the  devastation,  which  made 
itself  felt  in  many  Colombian  towns,  the  damage  and  loss  of  life  being  apparently 
greatest  at  Mosquera,  San  Juan,  and  Domingo  Ortiz,  while  Antioquia  and  other 
departments  suffered  heavily.  Prof.  J.  Milne  informs  us  that  he  obtained  an 
excellent  series  of  seismograms  at  his  observatory  at  Shide,  indicating  an  imusually 
large  collapse.  The  instruments  recorded  the  commencement  of  the  disturbance 
at  3*"  47"  p.m.  G.M.T.,  on  January  31,  the  corresponding  Colombian  time  being 
about  10*"  9*"  a.m.  One  hour  and  fifty  minutes  later  the  large  waves  had  reached 
their  antipodes,  disturbing  on  their  route  every  seismograph  constructed  to  record 
teleseismic  movement,  every  spirit-level,  agitating  many  magnetic  needles,  and 
produciog  a  variety  of  effects  only  to  be  explained  as  the  results  of  the  South 
American  convulsion.  In  the  epifocal  area  islands  sank  and  great  sea- waves  were 
created,  while  in  Columbia  the  volcano  of  Cumbal  was  shaken  into  activity,  and 
on  February  16  severe  shocks  were  experienced  in  the  Antilles,  walls  being  cracked 
and  a  cable  interrupted.  Prof.  Milne  points  out  that  in  the  history  of  seismic 
disturbance  in  this  region  it  is  remarkable  how  often  convulsions  in  the  Cordillera 
have  found  a  response  in  the  West  Indies.  To  go  no  further  back  than  1902,  the 
great  disaster  at  St.  Pierre  had  been  preceded  by  great  disturbances  in  Guatemala. 
The  record  of  cable  fractures  off  the  west  coast  of  South  America  shows  that  the 
portion  of  the  sea-floor  off  the  mouth  of  the  Esmeraldas  river  has  been  particularly 
liable  to  changes  of  contour.  In  his  paper  on  '*  Sub-Oceanic  Changes,"  printed 
in  the  Journal  for  August  and  September,  1897,  Prof.  Milne  gave  particulars  of 
such  changes,  with  a  map  (p.  264)  showing  the  remarkable  submarine  gully  which 
there  exists,  in  the  neighbourhood  of  which  changes  from  13  or  20  to  upwards  of 
200  fathoms  have  taken  place  within  a  twelvemonth.  In  connection  with  the 
recent  earthquake,  it  is  of  interest  to  note  that  the  instruments  at  Shide  recorded, 
on  December  21, 1905,  a  striking  series  of  disturbances  by  which  the  whole  eastern 
side  of  Japan  was  shaken  from  north  to  south.  The  origin  was  beneath  the  Pacific 
ocean,  and  the  first  tremor  reached  Tokyo  at  lO"*  50"  40",  or  l**  60"  40'  G.M.T. 
Quite  recently  the  island  of  Formosa  has  also  been  shaken  by  a  violent  earthquake. 
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POLAR  BEGIOHS. 


Mr.  Mikkelsen*!  Arctic  Expedition* — ^Writing  from  New  York  on  Feb- 
ruary 21,  Mr.  Mikkelsen  announced  that  satUfactory  progress  had  been  made  with 
the  preparations  for  his  expedition  to  the  Beaufort  sea  (February  number,  p.  201). 
He  had  been  fortunate  in  obtaining  a  generous  grant  of  $3000  from  the  American 
Geographical  Society,  this  being  by  far  the  largest  grant  ever  made  to  an  explorer 
by  that  body.  The  doubts  as  to  the  obtaining  of  a  special  ship  for  the  purposes 
of  the  expedition  are  thus  set  at  rest,  and  Mr.  Mikkelsen  had  idready  had  three  or 
four  offers  of  yessols,  the  most  suitable  being  quite  a  new  schooner,  with  auxiliary 
steam-power,  which  had  been  confiscated  by  the  U.S.  Government  for  unlawful 
fishing. 

Danish  Scientific  Station  in  Oreenland.— Early  last  year  (Journal,  vol.  26, 

p.  98)  we  alluded  to  the  project  set  on  foot  by  Mr.  Morten  P.  Porsild  for  the 
establishment  of  a  permanent  scientific  station  in  West  Greenland.  We  are  {leased 
to  be  able  to  state  that  the  execution  of  this  scheme  is  now  secured,  the  cost  of  the 
foundation  of  such  a  station  having  been  defrayed  by  a  gift  from  Mr.  A.  Hoick, 
a  member  of  the  Copenhagen  bar,  while  the  Danish  Government  has  promised  an 
annual  grant  of  10,000  kroner  (£600)  towards  its  maintenance.  The  place  chosen 
is  the  south  coast  of  Disco  island,  whither  Mr.  Porsild  will  proceed  during  the 
summer  of  the  present  year.  A  well-equipped  laboratory,  with  a  special  view  to 
biological  work,  will  be  attached  to  the  station,  and  facilities  will  be  given  to 
visiting  naturalists,  foreign  as  well  as  Danish,  who  may  wish  to  carry  on  research 
thereat,  a  small  fee  being  charged  for  board  only.  It  is  hoped  to  establish  a  library 
of  Arctic  literature,  which  it  is  desired  to  make  as  complete  as  possible,  and  as  the 
funds  will  not  admit  of  large  expenditure  on  purchases,  the  station  must  largely 
depend  on  the  generosity  of  those  interested  in  the  matter  to  further  the  end  in 
view  by  the  presentation  of  soitable  works,  especially  those  dealing  with  Arctic 
biology. 

MATESMATIOAL  AKD  PHYSICAL  eEOGBAPSY. 

Bottom  Temperatnres  of  Lakes.— The  limnological  work  of  recent  years 
has  frequently  brought  out  the  supposed  fact  that  the  bottom  temperature  is 
appreciably  higher  than  that  of  intermediate  layers.  That  this  may — in  some 
cases,  at  least — be  only  an  apparent  character  is  shown  by  Baron  von  Aufsess  in 
a  note  in  Fetermanns  Mitteilungen  (1905,  No.  11).  Having  found  that  the 
apparent  rise  in  temperature  may  sometimes  be  explained  as  due  to  the  increased 
pressure  on  the  thermometer  at  greater  depths,  that  observer  lately  carried  out 
experiments  with  a  specially  constructed  instrument,  in  which  an  ordinary 
minimum  thermometer  was  enclosed  in  a  stout  glass  tube,  partially  but  not 
wholly  filled  with  water  before  being  sealed  up.  The  water  has  the  effect  of 
accelerating  the  adjustment  of  the  internal  temperature  to  that  of  the  water  out- 
side, while  the  air-space  is  necessary  as  a  further  safeguard  against  the  influence 
of  pressure  at  great  depths.  By  taking  a  series  of  temperatures  with  this  instru- 
ment and  with  an  ordinary  thermometer  simultaneously.  Baron  von  Aufsess  found 
that  at  depths  between  100  and  200  metres  the  difiference  might  amount  to  as  much 
as  half  a  degree  Centigrade  (0'9°  Fahr.),  and  that  when  allowance  had  been  made  for 
this,  no  general  excess  of  temperature  was  observable  in  the  bottom  layer.  Where 
such  does  exist  (after  the  necessary  correction),  he  is  inclined  to  attribute  it  to 
local  causes,  such  as  springs,  or  to  suppose  that  the  position  of  the  upper  and  lower 
observations  may  not  exactly  correspond,  owing  to  the  drifting  of  the  boat.  It 
does  not  seem  possible  to  apply  any  constant  correction  on  the  score  of  the  influence 
of  pressure,  and  the  use  of  some  such  appliance  as  has  been  described  seems 
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necessary  to  avoid  error,  though  care  is  needed  to  allow  sufficient  time  for  the 
equalization  of  the  internal  with  the  external  temperature,  which  probably  involyes 
from  twenty  minutes  to  half  an  hour. 

Early  Knowledge  of  the  Compass. — ^We  have  received  from  the  author, 

Herr  Heinrich  Wehner,  an  interesting  paper  on  the  knowledge  of  the  polarity  of 
the  magnetic  needle  in  the  early  middle  ages,  forming  Heft  11  of  the  Vortrage  und 
Alihandlungen  issued  by  the  magazine  Bas  WeltcUl,  Herr  Wehner  bases  his  study 
on  the  orientation  of  sacred  edifices  in  Europe  during  the  period  in  question,  a 
subject  to  which  he  has  devoted  his  attention  for  some  time,  and  on  which  he 
has  now  collected  a  large  body  of  data,  either  by  personal  observation  or  by 
correspondence.  The  first  part  of  the  paper  is  taken  up  with  a  refutation  of  tbe 
idea,  held  by  many,  that  in  early  days  churches  were  laid  down  with  their  axes 
pointing  to  the  quarter  of  the  horizon  in  which  the  sun  rose  on  the  day  of  the 
saint  to  whom  they  were  dedicated ;  and  his  case  in  regard  to  this  point  certainly 
seems  a  strong  one.  The  supporters  of  the  view  alluded  to  have  in  many  oases 
been  forced  to  take  the  sun*s  azimuth  at  netting  as  determining  tbe  orientation, 
while  the  number  of  separate  days  in  the  calendar  with  which  a  given  church 
might  possibly  be  associated  gives  so  much  latitude  that  the  value  of  the  con- 
clusions are  considerably  weakened.  The  author's  own  view  is  that  the  orientation 
was  fixed  by  the  use  of  the  magnetic  needle,  not  only  from  about  1500  onwards, 
for  which  period  direct  historical  evidence  is  available,  but  during  many  centuries 
previously,  the  freemasonry  of  the  building  trade  having  prevented  the  properties 
of  the  needle  from  becoming  generally  known.  The  importance  of  this  claim  is 
evident  from  the  fact  that,  were  it  substantiated,  not  only  would  our  ideas  as  to 
the  early  knowledge  of  the  compass  be  radically  altered,  but  in  the  churches 
which  have  come  down  to  us  we  should  possess  a  hitherto  hidden  key  to  the 
magnetic  variation  in  past  centuries  (in  the  case  of  churches  the  date  of  whose 
foundation  is  known),  while  at  the  same  time  a  guide  to  the  date  of  foundation  of 
others  would  be  forthcoming.  Herr  Wehner  allows  that  further  data  must  be 
collected  before  the  question  can  be  definitely  settled,  but  he  gives  a  large  number 
of  instances  which  certainly  tell  in  favour  of  his  view.  He  supplies  for  a  number 
of  German  churches  the  observed  azimuth  of  tbe  axis  side  by  side  with  the 
date  of  foundation,  though  he  unfortunately  does  not  make  it  quite  clear  to  what 
extent  the  latter  is  vouched  for  by  historical  evidence,  the  exact  date  given  being 
apparently  deduced  from  the  orientation  in  accordance  with  the  general  laws  of 
the  change  of  magnetic  declination.  But  in  any  case  it  may  be  presumed  that  such 
dates  agree,  in  a  general  way  at  least,  with  the  historical  data.  The  results  of 
further  research  will  be  awaited  with  much  interest. 

The  Third  International  Conference  on  Olacieri  met  last  summer  at 

Maloja  in  the  upper  Engadine,  with  a  special  view  to  discussing  the  relation 
between  weW-stratification  and  the  "banding"  (Bdnderung)  observable  in  the 
glacier-snout,  a  subject  which  had  been  left  open  at  the  previous  conferences  of 
1899  and  1901  (cf.  Journal,  vol.  16,  p.  233).  It  was  summoned  by  Prof.  H.  F. 
Beid,  of  Baltimore  (who  had  made  a  special  study  of  the  question  at  the  Forno 
glacier),  and  was  attended  by  sixteen  scientists,  including  Prof.  E.  J.  Garwood,  as 
reprcFentative  of  Great  Britain.  A  short  account  of  the  proceedings  was  given  by 
Professors  Finsterwalder  and  Briickner  in  Peternianns  Mitteilungen  for  November 
last  (vol.  61,  p.  256).  In  his  opening  addresses  Prof.  Reid  expressed  the  belief 
that  the  view  put  forward  sixty  years  before  by  Agassiz,  that  the  banding  is  the 
direct  outcome  of  the  stratification  of  the  nive,  had  been  substantiated  by  his 
observations,  and  would,  he  hoped,  bo  accepted  -by  the  conference.  Two  days 
(September  7  and  8)  were  devoted  to  an  examination  of  the  Forno  glacier  imder 
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his  guidftnoe,  and  at  tlie  oonoluding  meeting  on  tbe  Qth,  the  memhera  unani- 
mously accepted  Prof.  Beid's  yiews  as  embodied  in  a  memorandum  drawn  up  by 
Professors  Briickner  and  Finsterwalder.  In  this  the  processes  which  seem  to 
bring  about  the  conversion  of  the  n^k^  stratification  into  the  banding  of  the  lower 
part  of  the  glacier  were  fiilly  set  forth,  and  the  conclusions  with  regard  to 
certain  other  phenomena  duly  recorded.  One  of  these  was  the  behaviour  of 
parasitic  glaciers,  of  which  a  good  example  had  been  examined  by  the  conference. 
In  this  case  a  small  side  glacier  to  the  Fomo  glacier  carried  a  parasitic  glacier, 
while  a  third  rested  partly  on  each  of  the  two  first.  It  was  found  that,  although 
the  dividing  surfaces  were  clearly  evidenced  by  dirt-bands,  there  was  no  trace  of 
sliding  movement  between  the  component  glaciers,  all  three  beiug  evenly  traversed 
by  crevasses. 


Colonial  Congraai  and  Ooeanographieal  Exhibition  at  Marseilles.— 

For  some  time  past  preparations  have  been  in  full  swing  for  a  French  Colonial 
Congress,  to  be  held  at  Marseilles  in  September  next,  under  the  presidency  of 
M.  J.  Charles  Roux,  the  well-known  writer  on  colonial  subjects.  From  the  inti- 
mate connection  which  exists  between  marine  and  colonial  affiurs,  it  has  been 
decided  to  extend  the  scope  of  the  Congress  by  the  addition  of  an  exhibition, 
intended  to  illustrate  all  matters  connected  with  the  scientific  study  of  the  sea 
and  its  fisheries.  Its  organization  was  entrusted  to  M.  Charles  B^nard,  prerident 
of  the  Ooeanographieal  Society  of  the  Gk>lfe  de  Ghiscogne,  who  has  done  more  than 
any  one  else  to  further  the  study  of  oceanography  in  France  within  recent  years. 
In  recognition  of  the  fact  that  the  sea  knows  no  political  boundaries,  it  was  wisely 
decided  to  give  the  exhibition  an  international  character,  and  the  co-operation  of  the 
leading  oceanographers  of  all  nations  was  invited.  A  British  committee  was  formed 
under  the  presidency  of  Sir  John  Murray,  including  representatives  of  the  prin- 
cipal organizations  connected  with  the  study  of  oceanography  and  marine  biology 
in  this  country,  and  under  its  auspices  a  representative  British  exhibit  has  been 
got  together.  The  Society  will  be  represented  at  Marseilles  by  Captain  Wilson 
Barker,  and,  among  other  exhibits,  has  sent  the  model  of  the  Antarctic  exploring 
ship  Discovery,  a  special  feature  of  the  exhibition  being  the  illustration  of  the 
great  scientific  exploring  expeditions.  It  will  include — ^besides  examples  of  the 
best  scientific  instruments  and  appliances,  charts,  photographs,  etc.~«  number  of 
sections  devoted  to  the  industrial  side  of  the  subject :  the  equipment  of  fishing- 
vessels,  appliances  for  the  capture  and  preservation  of  fish,  life-saving  apparatus, 
and  many  other  classes  of  objects.  A  congress  of  geographical  societies  and  of 
the  *'  Alliance  fran9ai8e  "  (an  association  for  the  extension  of  the  French  language 
in  the  colonies  and  abroad)  will  also  be  arranged,  the  geographical  section  being 
under  the  presidency  of  M.  le  Myre  de  Vilers,  president  of  the  Paris  (Geographical 
Society.  Its  proceedings  will  be  devoted  towards  furthering  the  spread  and 
advancement  of  geographical  science. 

Honours  for  Captain  Scott  and  Major  Byder. — The  American  Geogra- 
phical Society  has  awarded  its  gold  medal  to  Captain  R.  F.  Scott,  Commander  of 
the  National  Antarctic  Expedition ;  it  will  be  presented  by  the  American  Ambas- 
sador at  the  meeting  of  the  Society  on  April  9.  The  Paris  Geographical  Society 
has  awarded  a  gold  medal  to  Major  C.  H.  D.  Ryder,  for  his  geographical  work  in 
connection  with  the  Tibet  Mission. 
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The  Bight  Hon.  Sir  Hngh  Moir  Nalion,  P.C.,  K.C.M.O. 

The  Queenslaod  branch  of  the  Royal  (Geographical  Society  of  Australasia  has 
suffered  a  severe  lo9s  by  the  death  of  its  president,  Sir  Hugh  NelsoD,  Lieut.-Govemor 
and  President  of  the  Legislative  Council  of  Queensland,  which  occurred  at  Too- 
woomba  on  New  Yeai's  Day.  Our  own  Society  also  loses  a  distinguished  member. 
Sir  Hugh  having  been  elected  a  Fellow  in  1903.  A  son  of  the  Rev.  Dr.  Nelson, 
who  for  many  years  played  an  honourable  part  in  the  life  of  the  colony,  Hugh 
Muir  Nelson  was  bom  at  Kilmarnock  on  December  31,  1835,  and  after  being 
educated  at  the  Edinburgh  High  School  and  Edinburgh  University,  emigrated 
with  the  rest  of  the  family  to  Ipswich,  near  Brisbane,  in  1853.  As  Queensland 
was  not  separated  from  New  South  Wales  till  1859,  his  connection  with  the  State 
in  which  he  attained  to  such  high  office  thus  dated  back  to  its  earliest  days  as 
a  distinctive  colony.  After  a  brief  experience  of  business  life  at  Ipswich,  young 
Nelson  turned  his  attention  to  farming,  and  for  many  years  took  an  active  part  in 
the  pastoral  development  of  the  Darling  Downs  region.  It  was  not  until  he  was 
nearly  fifty  years  of  age,  in  1883,  that  he  entered  political  life  as  a  member  of  the 
Legislative  Assembly,  but  from  that  time  he  rapidly  rose  from  one  position  of 
public  prominence  to  another.  From  1858  to  1890  he  acted  as  Secretary  for 
Railways  and  Public  Works^  and  in  1893  became  Premier,  Chief  Secretary,  and 
Treasurer  of  the  Colony,  a  position  he  held  with  distinction  during  a  period  when 
the  fioances  of  Queensland  needed  particularly  careful  handling.  Having  been 
created  a  E.C.M.G.  in  1896,  and  a  member  of  the  Privy  Council  in  1897,  in  which 
year  he  represented  the  colony  in  London  at  the  Diamond  Jubilee  celebrations  and 
received  the  honorary  degree  of  D.C.L.  from  the  University  of  Oxford,  Sir  Hugh 
Nelson  resigned  office  in  1898  to  become  President  of  the  Legislative  Council. 
Five  years  later  he  was  appointed  Lieut-Governor  of  the  State.  His  interest  in 
geography  is  sufficiently  indicated  by  his  position  at  the  head  of  the  Queensland 
Society ;  in  particular,  he  did  a  useful  work  in  extending  the  activity  of  the  Society 
in  parts  of  the  State  outside  of  Brisbane. 


CORRESPONDENCE. 
Tanganyika  or  Tanganika. 

Will  yon  permit  me,  through  the  medium  of  your  columns,  to  bring  before  the 
Fellows  of  the  Royal  Geographical  Society  the  question  of  the  orthography  of  the 
word  *'  Tangany  ika  "  ?  During  my  recent  expedition  to  the  lake,  I  am  only  conscious 
of  having  heard  the  name  pronounced  as  is  phonetically  written  Tanganika — tnat 
is  to  say,  the  y  sound  was  conspicuously  abeent.  I  should  like  to  urge,  therefore, 
that  in  future  the  spelling  Tanganika  should  be  adopted. 

Although  the  spelling  most  usual  in  this  country  is  T*inganyika,  the  word  is 
not  infrequently  written  Tanganika  in  German  and  French  publicationt<,  and  the 
latter  appears  to  be  the  spelling  adopted  by  the  governmem  of  Zanzibir.  Sranley 
also,  whose  opinion  is  worthy  of  conaid  ration,  invariably  wrote  Tanganika,  and  con- 
sidered the  y  to  be  superfluous.  I  might  point  out,  too,  that  the  spelling  Tangan- 
yika is  the  cause  of  not  infrequent  mispronunciation  in  this  country,  the  name 
being  pronounced  as  if  it  consisted  of  five  syllables,  instead  of  four. 
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If  it  be  urged  that  it  is  undesirable  to  alter  the  spelling  so  widely  URed  in  the 
past,  I  would  remark  that  the  revised  spelling  difltirs  so  little  from  the  old  that  it 
could  not  well  cause  any  confusioo.  Again,  I  believe  it  is  a  fact  that  the  spelling 
of  other  African  place-names  has  been  altered  in  comparatively  recent  years,  in 
order  to  bring  it  into  line  with  modern  phonetic  practice,  such  as  Mombassa  of  the 
older  writers,  which  is  now  officially  spelled  Mombasa. 

W.  A.  CUNNINGTON. 

Ohrist*8  College,  Cambridge. 


HEETIN6S  OF  THE  ROYAL  GEOGRAPHICAL  SOCIETY, 

SESSION  1905-1906. 

Eighth  Meeting,  February  26, 1906. — Colonel  Sir  Thomas  H.  Holdich, 
K.aM.Q.,  K.G.i.E.,.c.B.,  R.E.,  Vioe-President,  in  the  Chair. 

Elsctions: — Lieut, -Colonel  Campbell  Anderson,  D.S,0,;  EmUe  A,  Bruguiere; 
William  Leckie-E wing ;  Richard  Cope  Morgan;  Captain  Alexander  Qreig  Noble; 
Francis  Beclam  0*NeiU  /  John  Sanderson ;  Charles  O.  Seligmann,  M,B, 

The  paper  read  was  :  — 

"Travels  on  the  Boundaries  of  Boliyia  and  Pern.*'  By  Baron  Erland 
Nordenskjold. 


Ninth  Meeting,  March  12,  1906.— The  Right  Hon.  Sir  George  T. 
GoLDiE,  K.c.M.a.,  D.C.L.,  LL.D.,  F.B.S.,  President,  in  the  Chair. 

Elections; — Seflor  D.  A,  Araus;  Ernest  Way  Elkington;  H,  Llewellyn 
Goodwin;  William  Kelway ;  Lieut,  Chas.  0,  A,  Lenny,  B.N,;  Wallace  Foster 
Marsden ;  J,  B,  Southworth ;  Ernest  Henry  Wands, 

The  paper  read  was  : — 

"Recent  Journeys  in  the  Rhodope  Balkans."    By  Colonel  F.  R.  Maimsell, 

C.U.Qa,  B.A. 

RESEARCH  DEPARTMENT. 

March  9,  1906. 
"  Geographical  Distrihution  of  the  Alpine  Race  in  Europe,"    By  J.  L.  Myres. 


Tenth  Meeting,  March  19,  1906. — The  Eight  Hon.  Sir  George  T.  Goldie, 

K.C.M.G.,  D.C.L.,  F.R.S.,  President,  in  the  Chair. 

Elections  ; — H,  Peters  Bone ;  Wm,  Charles  Coohe ;  Stewart  Spencer  Davis  ; 
Sir  Edward  L.  Durand,  Bart, ;  Cressy  Stephen  Edmondson ;  Evan  Dalton 
Griffiths;  Joshua  M.  Hamilton;  Colonel  Sir  Buchanan  Scott,  K.C.I.E.,  late  B.E, 

The  paper  read  was : — 

"  The  Economic  Geography  of  Australia."     By  Prof.  J.  W.  Gregory,  f.r.s. 
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AddUUms  to  tie  Library. 
By  BDWABD  EBAWOOD,  MJL,  Librarian,  R.a.8. 

The  following  abbreyiatioiii  of  noons  and  the  adjeotiyee  deriyed  firom  them  are 
employed  to  indicate  the  sonroe  of  articlea  from  other  pubUoationi.  Geographioal 
namea  are  in  each  oaae  written  in  full : — 


A.  s  Academy,  Aeademie,  Akademie. 
Abh.  =  Abhandlnngen. 

Ann.  =  Annala,  Aimales,  Annalen. 

B.  =  BnUetin,  BoUettino,  Boletim. 
Ool.  =  Colonies. 

Com.  =s  Commeroe. 

C.  B.  =  Comptes  Bendni. 
E.  =  Erdkunda 

0.  =  Geography,  G^ographie,  Geograila. 
Ges.  =  G^sellsohaft 

1.  =  Institute,  Institution. 
Is.  =  Izvestiya. 

J.  =  Jonmal. 

Jb.  =  Jahrbnoh. 

k.  n.  k.  =  kaiserlioh  nnd  kSniglioh. 

M.  =  Mitteilongen. 


Mag.  =  Magaiine. 

Mem.  (M^.)  =  Memoini,  Mtooires. 

Met.  (m^t)  =  Meteorological,  etc 

P.  =  Proceedings. 

B.  =  Boyall 

Bey.  (Biy.)  =  Beyiew,  Beyne,  Biyista. 

S.  =  Society,  Soci^t^,  Selskab. 

So.  =  Scienoe(s). 

Sitzb.  =  Sitznngsberioht 

T.  =  Transactions. 

Ts.  =  Tijdschrift,  Tidskrift. 

V.  =  Verein. 

Verb.  =  Verhandlnngen. 

W.  =  Wiisenschaft,  and  oompoiiBda. 

Z.  =  Zeitsohrift. 

Zap.  =  Zapidd. 


On  account  of  the  ambiguity  of  the  words  octavOf  quarto,  etc.,  the  size  of  books  in 
the  liflt  below  is  denoted  by  the  length  and  breadth  of  the  cover  in  inches  to  the  nearest 
half-inch.    The  size  of  the  Journal  is  10  x  6|. 

A  selection  of  the  works  in  this  list  will  be  noticed  elsewhere  in  the  "  Jonnal.'* 

ETJBOFE. 

Austria— Alps.  M.K.K.G.  Ges.  Wim  48  (1905) :  561-570.  Wissert. 

Das  Wangemitzenkar  in  der  Schobergruppe.    Von  A.  Wissert.     With  Map  and 
Illustrationa. 
Results  of  the  sounding  of  two  tarns  at  an  elevation  of  some  8000  feet. 

Austria — Herzegoyina.  Banes. 

tjvodi  dolni  Neretyy.  Geomorfologick^  studio.  Kapsal  Dr.  J.  V.  Danes,  v  Praze, 
1905.  Size  10  x  6^,  pp.  108.  Diagrams  and  Illustrations.  Presented  by  the 
Author. 

On  the  basin  of  the  lower  Narenta. 

Austria-Hungary.  Scottish  G.  Mag.  22  (1906):  1-9.  Bichardson. 

The  Ethnology  of  Austria-Hungary.     By  R.  Richardson.     With  Map. 

France.  Dubois  and  Guy. 

Album  G<^ographique.  Par  M.  Diilwis  et  C.  Guy.  [Vol.  6.]  La  France.  Paris: 
A.  Colin,  1900.     8izo  llj  x  9,  pp.  xvi.  and  244.     Illustrations.    Price  20 /r. 

Gomplotes  the  series  bo^un  some  ten  years  ago.  As  in  the  preyious  parts,  the 
pictures  are  well  chosen,  and  present  a  vivid  idea  of  the  varied  aspects  of  nature 
and  human  activity. 

France— Alps.  C.  Rd.  141  (1905):  754-757.  Helbronner. 

Sur  les  triangulations  g^o<ld8iquos  compMmentaires  des  hautes  regions  des  Alpes 
fran9aiees  (troisi^me  campai^e).     Note  de  P.  Helbronner. 

France— Haute  Hame.    Ann.  G.  13  (1904):  223-242,  310-321.  Bulard. 

L'industrie  da  fer  dans  la  Haute-Marne.     Par  M.  Balard.     With  Maps. 

France — Herault.  Ferrasse. 

B.S.  Languedoc.  G.  27  (1904)  :  218-229;  28  (1905):  15-34,  205-221,  249-264. 

Les  Cavit^s  naturelles  du  de'partement  de  rH^rauTt.  Par  E.  Ferrasse.  With 
Plans. 

France— Historical.      Mifm.  A.  Dijon  9,  1903-4  (1905)  :  67-175.  Onrsel. 

Court<?p(?e. — Papillon.    Voyages  en  Bourgogne.    Publics  par  C.  Oursel. 

Reprints  of  narratives  of  journeys  made  by  Court^p^e  (the  projector  of  the  *  Descrip- 
tion du  duchd  de  Bourgoyne  ')  in  1757  and  1758,  and  by  Papillon  in  1722. 
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FnuiM— HomenelAtHTt.         Anm.  0. 18  (1904):  207-222.  ChJloii. 

La  Weovze  et  la  Haye :  £tade  de  noms  de  pays.    Par  L.  Galloii. 
Tranoe— Forte.  Aim.  0. 18  (1904) :  243-256, 822-333.  Lion. 

Les  grands  ports  fran9ais  de  TAUantique.    Par  P.  L^n. 
Fraaoo— Var.  O.  Rd,  141  (1905) :  1053-1055.      Xartel  aad  do  la  7orost 

Snr  Fontaino-rEydque  et  leo  abimes  da  Plan  de  Oanjuers  (Yar).  Note  de  K  A. 
Martel  et  Le  Couppey  de  la  Forest. 

Germany— Bavaria.  G/o&ik  88  (1905) :  357-362.  Jaeger. 

Dor  Tegemsee.    Von  J.  Jaeger. 

eermany— Oeeanography.    Z.  Qt9.  E.  Berlin  (1905) :  427-432.  Dinie. 

Die  Studienfahrt  des  Instituts  fur  Meeresknnde  naoh  Stettin,  Swinemilnde,  Bttgen 
und  Bomholm.    Yon  Dr.  P.  Dinse. 

Ghreeee— Athens.  JudeM. 

Topographie  von  Athen.  Von  Dr.  Walther  Jodeioh.  (Handbnoh  klasaischen 
Altertnmswissensohaft  heransgegeben  yon  Dr.  I.  yon  MQUer.  3  Bd.,  2  Abt, 
2  Teil.)  MOnohen :  0.  H.  Beck,  1905.  Size  10  x  6),  pp.  xii.  and  416.  Flan$. 
Price  18f. 

One  of  a  series  of  handbooks  dealing  with  classical  antiquities.    It  gives  a  osefol 
summary  of  our  knowledge  of  ancient  Athens. 

Greece— Oeology.  0.  Bd.  141  (1905):  918-920.  H^xls. 

Immersion  cr^tao^  en  Gr^.    Note  de  P.  N^gris. 

Holland— Phenology.  Bos. 

Ts.  K.  Ned,  Aard.  GemoU.  Amsterdam  83  (1906) :  185-138. 
Phyto-Phaenologiese  waarnemingen  in  Nederland  over  het  jaar  1904.    Door  Dr. 
H.  Bos. 

United  Kingdom— England.    PJ5.  Antiquaries  90  (1904-5) :  247-252.  Xartla. 

Report  on  some  antiquities  in  the  neighbourhood  of  Bath.    By  A.  T.  liartin. 

Includes  the  account  of  an  examination  of  a  supposed  Eoman  road. 

United  Kingdom — Ireland.  Lamplngh  and  othars. 

Memoirs  of  the  G^logical  Survey,  Ireland.  The  Geology  of  the  country  around 
Cork  and  Cork  Harbour.  (Explanation  of  the  Cork  Colour-printed  Drift  Map.) 
By  G.  W.  Lamplugh,  J.  B.  Kilroe,  A.  M'Henry,  H.  J.  Seymour,  W.  B.  Wright, 
and  H.  B.  Muff.  Dublin;  London:  E.  Stanford,  1905.  Size  9^  x  6,  pp.  viii.  and 
136.    Plans  and  lUudratume.    Price  3«. 

United  Kingdom— Bivers.       Nature  78  (1905-6) :  29-30.  Wheeler. 

The  Aeger  in  the  Rivers  Trent  and  Ouse.    By  W.  H.  Wheeler.    With  lUudratim. 

United  Kingdom— Scotland.  Hill  and  othen. 

Mem.  Geological  Survey,  Scotland.  The  Geology  of  Mid- Argyll  (explanation  of 
Sheet  37).  By  J.  B.  Hill,  with  the  collaboration  of  B.  N.  Peach,  ll.d.,  O.  T. 
Clough,  and  H.  Eynaston ;  with  Petrological  Notes  by  J.  J.  U.  Teiall,  d.so.,  and 
J.  S.  FJett,  D.80.  Glasgow ;  London :  E.  Stanford,  1905.  Size  9}  X  6,  pp.  vi.  and 
166.    Illustrations.    Price  3s.    Presented  by  the  Geological  Survey. 

United  Kingdom— Somerset.  Baloh. 

B.  A  MAn.  8.  de  SpH^ogie  5,  No.  39  (1904) :  pp.  39. 

Les  Cavemes  ct  lea  Cours  d'Eau  souterrains  des  Mendip-Hills  (Somerset,  Angle- 
terre).  (Explorations  de  1901-1904.)  Par  M.  Herbert  E.  Balch.  Plans  and 
Illustrations. 

United  Kingdom— Wales.  Ward  and  Baddeley. 

Thorough  Guide  Series.  South  Wales  and  the  Wye  District  of  Monmouthshire. 
By  C.  S.  Ward  and  M.  J.  B.  Baddeley.  5th  edit.  London :  Dulau  &  Co.,  1906. 
Size  6^  X  4^,  pp.  xvi.  and  192.  Maps  and  Plans.  Price  3s.  6d.  net.  Presented  by 
the  Puiaishers. 

ASIA. 
Asia— Historical.  Foster. 

The  Journal  of  John  Jourdain,  1608-1617,  describing  his  experiences  in  Arabia, 
India,  and  the  Malay  Archipelago.  Edited  by  William  Foster,  b.a.,  Cambridge. 
Printed  for  the  Hakluyt  Society,  1905.  Size  9x6,  pp.  Ixxxii.  and  394.  Maps. 
Presented  by  the  Hakluyt  Society.    [To  be  reviewed.] 
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Central  Alia.  Soborovaky. 

Works  of  the  Expedition  of  the  Imp.  Bnga.  Geogr.  Soc.  in  Central  Aaia  in  1893-95, 
under  the  command  of  Y.  T.  Roborovskj.  Part  i.  Report  of  the  leader  of  the 
Expedition.  [In  Bnssian.]  St.  Petersburg,  1900.  Size  12  x  8),  pp.  xyi.  and  610. 
Maps  (as  appendix,  separate)  and  lUustratums.    Preiented  by  ihe  Society. 

China.  '    Glennell. 

China.  No.  2  (1905).  Report  by  Mr.  W.  J.  Clennell,  His  Majesty's  Consul  at 
Kiukiang,  on  a  Journey  in  the  Interior  of  Kiangsi.  London :  Wyman  &  Sons, 
1905.    Size  13^  x  8^,  pp.  20.    Map.    Price  Sid. 

China.  B.  Comity  Asie  Frangaise  5  (1905) :  425-427.  

La  politique  fran9ai8o  k  Kouang-tch^u-ouan.    Par  R.  C.     With  Map. 

Chinese  Empire — Tibet.  Filchner. 

Das  Kloster  Kumbum  in  Tibet.  Ein  Beitrag  zu  seiner  Geschichte.  Yon  Wilhelm 
Filohner.  Berlin :  E.  8.  Mittler  und  Sohn,  1906.  Size  10}  x  7},  pp.  xiy.  and  164. 
Maps  and  lUugtrations.    Presented  by  the  Author,    [To  be  reviewed.] 

A  first  instalment  of  matter  descriptlye  of  the  author's  expedition  in  Tibet  and 
China. 

Eastern  Asia.  B.8.0.  lialiana  6  (1905) :  1056-1074.  Oiannitrapani. 

Kote  sulla  Corografia  del  Teatro  della  Guerra  Russo-Giapponese.  Pel  cap.  L. 
Giannitrapani.     With  Maps. 

Eastern  Asia.  Weale. 

The  Re-shaping  of  the  Far  East  By  B.  L.  Putnam  Weale.  2  yols.  London : 
Maomillan  &  Co.,  1905.  Size  9x6,  pp.  (vol.  1)  xyi.  and  548 ;  (yol.  2)  x.  and  586. 
Map  and  Illustrations.    Priee  25s.  net.    Presented  by  the  Publishers. 

Trenoh  Indo-Ghina— Laos.    B.8.B.O.  d:Anvers  89  (1905):  174-185.  Fonmier. 

Mission  Etienne  Richet  Kotes  sur  les  Khas  du  Laos  meridional.  Par  A. 
Fournier. 

India — Cartography.  Fnlli. 

La  Cartografia  antica  dell'  India.    Per  F.  L.  Pu11€.    Pte.  II.    II  Medio-eyo 
europeo  e  il  primo    Rinascimento.     (Studi  Italiani  di  Filologia  Indo-Iranica. 
Anno  V— yol.  6.)    Firenze :  Tip.  G.  Camesecchi  e  Figli,  1905.    Size  9}  x  6J, 
pp.  xviii.  140,  22,  24,  56,  and  48.     With  Faesimiles. 
The  first  part  was  noticed  in  the  Journal  in  1903  (vol.  82,  p.  451). 

India— North-West  Frontier.     J.B,  United  Service  1.  49  (1905) :  1349-1358.    Roberts. 
The  North- West  Frontier  of  India.     By  Field-Marshal  the  Right  Hon.  the  Earl 
Roberts.     With  Map. 

India — Surrey.  

Report  of  the  Indian  Suryey  Committee,  1904-05.  2  parts.  Simla  and  Calcutta, 
1905.  Size  13|  x  8},  pp.  (part  i.)  yi.  and  152;  (part  ii.)  yi.  and  224.  Maps. 
Presented  by  (he  Qovemment  of  India. 

The  committee  was  appointed  in  1904  to  examine  the  methods  and  working  of  the 
Suryey  of  India  Department,  with  special  reference  to  the  topographical  maps. 

Japan.      M.  Deutsch.  Oes.  Natur-  u.  Vdlkerk.  Ostasiens  10  (1905)  :  243-250.       Doflein. 
Die  Tiefseefauna  der  Sagamibncht.    Yon  Dr.  F.  Doflein. 

Xalay  Arohipelago— Amboina.  Verbeek. 

Description  g<^ologique  de  I'tle  d' Ambon.  Par  R.  D.  M.  Yerbeek.  With  Atlas. 
(Edition  fran9aise  du  Jaarboek  yan  hot  Mijnwezen  in  Nederlandsch  Oost-Indie, 
Tome  84,  1905,  partie  scientifique.)  Batayia  :  Imp.  de  I'Etat,  1905.  Size  10  x  7, 
atlas  20  x  14.    Illustrations.    Presented  by  the  Author. 

Xalay  Arohipelago — Xorotai.  Schnt 

Ts.  K.  Ned.  Aard.  QenooU.  Amsterdam  28  (1906):  44-118. 

Tweemaal  naar  More  (Morotai).     Door  J.  A.  F.  Schnt.    3fap  and  lUuttrations, 

Pamirs.  O.  Ts.  18  (1905-6) :  112-129, 166-183.  Olnfsen. 

Pamir.  Rejse  igennem  Roshan,  Daryas  og  Earategin.  Af  Premierl0jtnant  O. 
Olufsen.    map  and  lUuetrcUions.    Also  separate  copy,  presented  by  the  AtHhor. 

Philippine  Islands.  Kenny. 

Trade  of  the  Philippine  Islands,  1904.  Foreign  Ofiace,  Annual  Ko.  3512, 1905. 
Size  10  X  6},  pp.  56.    Sketch-map  and  Plan.    Price  Id. 
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FUUppine  IiUuidi.  BMd. 

Negrito's  of  Zimbales.  Bj  W.  A.  Reed.  (Pept.  of  the  Interior,  Ethnologioal 
Surrey  Pnbls.,  yoL  2,  pt.  1.)  Manila,  1904.  Size  10}  x  7}.  pp.  90.  Maps  and 
Itluitraiiom.    Presented  by  fiU  Ethnological  Survey  for  &e  Philippine  Island: 

BoMia— Caneains.  Alpine  J.  28  (1905):  578--591.  Fiteber. 

Climbs  in  the  Oancasns.    By  Dr.  A.  Fischer.    Part  ii. 

Bossia— Oanoasni.  Alpine  /.  22  (1905) :  507-511.  Meek. 

In  the  Western  Cancasns.    By  Alexander  von  Meek.    Map  and  Illustrations. 

Bnsiia— Siberia.  Joehelson 

The  Jesnp  North  Pacifio  Expedition.  Memoir  of  the  American  Musenm  of 
Natural  History,  New  York.  Vol.  6,  pt.  1.  The  Koryak,  Religion  and  Myths. 
By  W.  Jookelson.  Leiden :  E.  J.  Brill,  1905.  Size  14}  x  11},  pp.  382.  Map  and 
lilmtrations.    Price  42«. 

Bnssia— Siberia.      B.A,  Imp.  8e,  8t,  PilerAourg  20  (1904) :  49-54.  BoMBthal. 

Density  do  la  neige  h  Irkontsk.    Par  B.  Rosenthal.    [In  Russian.] 

Bnssia— Siberia.  Deutsch.  O.  Blatter  28  (1905) :  249-255.  Sibiriakoff. 

Znr  Frage  von  den  ftnsseren  Verbindnngen  Sibiriens  mit  Europa.  Yon  A. 
Sibiriakoff. 

Bnssia— Siberia.  Petermanns  M.  51  (1905) :  213-214.  Sibiriakoff. 

Ueber  eine  Eisenbahnyerbindnng  zwischen  Eamtschatka  nnd  Enropa.  Von  A. 
Sibiriakoff. 

Bnssia— Siberia.    B.A.  Imp.  8c.  St-POersbourg  17  (1902) :  213-221.         ShosUkovick. 
LMpaissenr  de  la  glace  sur  les  bassins  de  la  Sib^rie  Orientalo.    Par  V.  Schostako- 
yitch.    [In  Russian.]     With  Map. 

Tnrkey— Arabia.  Contemporary  Bev.  88  (1905) :  678-682.  Vambery. 

The  Reyolt  in  Arabia.    By  A.  Vambery. 

Tnrkey—Asia  Minor.         B.  Engineers  J.  2  (1905) :  299-311.  James. 

The  Rnsso-Turkish  Frontier  Gommission  in  Asia-Minor  in  1857-58.  By  Major- 
General  E.  R.  James.     With  Map. 

Tnrkej— Asia  Minor.  VannntellL 

Lamberto  VannntellL  In  Anatolia.  Rondioonto  di  una  MissloDe  di  (}eografia 
Gommerciale  inyiata  dalla  Society  Geografioa  Italiana.  Aprile-Agosto  1904.  I. 
Vilajet  Settentrionali.  Roma:  Societk  Geografica  Italiana,  1905.  Size  10  x  7, 
pp.  yi.  and  374.  Map  and  Illustrations.  Presented  by  the  Socieih  Geografica 
Italiana. 

Turkey— Syria.  Dnssand. 

Notes  de  Mythologie  Syrionno.  Par  R.  Dussaud.  II.-IX.  ot  Indox.  Paris: 
E.  Leroux,  1905.     Size  10  x  5},  pp.  67-188.     Illustrations.    Presented. 

Part  I.  appeared  in  1903. 

AFRICA. 

Abyssinia.  Collat. 

Benseignements  Col,  ComiU  Afrique  Frangai^e  (1905):  421-433,  491-502. 

L* Abyssinia  actuelle.    Par  Lieut.  Collat. 

Algeria.  C.  Bd.  141  (1905) :  784-78G.  Savomin. 

Sar  la  teotonique  an  sud-onest  du  Chott  el  Hodna.    Note  de  J.  Sayomin. 

Algeria  and  Tunis.  B.8.0.  LiUe  44  (1905) :  354-365.  Oalloii. 

Les  Oasis  d*Alg^rie  ct  de  Tunisie.     Par  E.  Gallois.     With  Illustrations. 

British  East  Africa.  Jaekson. 

British  East  Africa  Protectorate.  Report  for  1904-5.  O)1onial  Reports,  Annual 
No.  475, 1905.     Size  10  x  6,  pp.  36.     Price  2}(f. 

British  East  Africa.  J.  African  8.  5  (1905) :  28-37.  JoknatOB. 

The  Oolonization  of  British  East  Africa.    By  A.  Johnston. 

Cape  Colony— Meteorology.  T.  8ouih  African  Philosoph.  8. 16  (1905) :  97-105.  Marloik. 
Results  of  Further  Experiments  on  Table  Mountain  for  asoertaining  the  amount 
of  moisture  deposited  from  the  South-East  Clouds.    By  R.  Marloth,  ph.d.     With 
Illustration. 
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Gape  Colony.         T.  South  Afrioan  PhUoioph.  8, 16  (1905):  189>199.  Bogeri. 

The  Volcanio  Fissure  under  Zuurberg.    By  A.  W.  Bogers.     With  Sketch-map. 

Oentral  Afriea— Tanganyika.  Ounnington. 

Report  of  the  Third  Tanganyika  Expedition,  1904-5.  By  W.  A.  Gannington. 
Cambridge,  1905.    Size  9  x  5},  pp.  4. 

Bhodotia.  O.Z.  11  (1905) :  564-  583.  Philippi. 

Reiseskizzen  aus  Siidafrika.    Von  Dr.  E.  Philippi.     II.  Rhodesia.     With  Plates. 

Bhodesu.  /.  Anthrop.  1. 85  (1905) :  39-47.  White. 

Notes  on  the  Great  Zimbubwe  Elliptical  Ruin.  By  F.  White.  With  Plan  and 
Ultutratione, 

Sahara.  C.B.  141  (1905) :  566-567.  Ohndaan. 

Sur  la  geologic  du  Sahara.    Note  de  R.  Chudeau. 

Sahara.  La  Q.,  B.8.Q.  Pane  18  (1905) :  297-304.  Hang. 

La  structure  geologique  du  Sahara  centra)  d'apr^s  les  documents  geologiquos  et 
paleontologiques  de  M.  F.  Foureau.    Par  E.  Haug.     With  HhutratUms. 

Soath  Africa.  Nature  78  (1905) :  77-78.  Teilden. 

The  Stone  Age  of  the  Zambesi  Valley,  and  its  Relation  in  Time.  By  Cblonel 
H.  W.  Foilden,  c.b. 

South  Africa.  T.S.  AfHcan  Philoeoph.  S.  15  (1905) :  283-467.  Wilman. 

Catalogue  of  Printed  Books,  Papers,  and  Maps,  relating  to  the  Geology  and 
Mineralogy  of  South  Africa.    By  Miss  M.  Wilman. 

South  Africa.  Oolqnhoun. 

The  Africander  Laud.  By  Archibald  R.  Coh^uhuun.  London :  John  l^Iurrav, 
190G.    Size  9|  x  G}.    Maps.    Price  16$.  net.    Presented  by  the  Publisher. 

South  Africa— Zambesi.  Nature  73  (1905) :  111-1 14.  Lamplngh. 

The  Batoka  Gorge  of  the  ZambesL   By  G.  W.  Lamplngh,  f.b.s.    With  llluetrations. 

South- West  Africa.  Oibion. 

Between  Capetown  and  Loanda.  A  Record  of  Two  Journeys  in  South- West 
Africa.  By  Alan  G.  S.  Gibson,  d.d.  London :  Wells,  Gardner  ft  Co.,  [1905]. 
Size  7^  X  5},  pp.  XV i.  and  204.  Map  and  lUusiratiom,  Priee  3«.  6d.  net.  Presented 
by  the  PMishere. 

The  journeys,  which  were  undertaken  with  a  view  to  examine  the  country  from  a 
missionary  point  of  view,  led  overland  from  Cape  Colony  to  Walfish  bay,  and  from 
MoBsamedes  to  the  same  point,  the  remainder  being  done  in  each  case  by  sea.  There 
are  few  recent  books  in  English  on  the  region  traversed,  so  that  in  spite  of  its  modest 
size,  this  little  book  supplies  some  useful  information,  especially  on  the  southern 
part  of  Angola. 

Transvaal.  

Transvaal  Minos  Department.  Report  of  the  Geological  Survey  for  the  year  1904. 
Pretoria,  1905.  Size  13^  x  8J,  pp.  80.  Maps  and  llluHraiions.  Presented  by  the 
Geological  Survey,  Transvaal. 

TripoU.  B.8.0.  Italiana  6  (1905)  :  762-773,  930-949.  Begny. 

Nella  Tripolitania  settentrionale.  Note  del  Prof.  P.  Yinassa  de  Regny.  With 
Map  and  Illtutrations. 

Tunis.  A  Iravers  le  Monde  11  (1905) :  305-308.  Myrica. 

Sidi-Abdallah,  uotre  Base  navale  on  Afriquo.  Par  P.  de  Myrica.  With  Map  and 
lU'ustrations. 

Uganda.  B.  Imp.  I.  8  (1905) :  236-247.  

Economic  ReBOurcos  of  Uganda,  with  an  Account  of  the  Buddu  Forest 
West  Afhoa.  

Tho  West  African  Pucket  Book.  A  Guido  for  Newly-appointed  Government 
OflQcers.  Provisionul  Edition.  London :  Waterlow  &  Sons,  1905.  Size  7x5,  pp. 
60.    Illustrations.    Presented  by  the  Publishers. 

Contains  many  useful  hints  on  hygiene  and  other  matters. 

HOBTH  AMESIOA. 

Canada— Climate.    Symons's  Met.  Mag.  8S  (1903) :  1-4, 31-33,  66-70.  Stnpart. 

The  Canadian  Qimate.    By  R.  F.  Stupart.    With  Maps. 
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United  StatM— Colorado.         /.  Q^dhgy  18  (1905) :  556.  HtndmrMm. 

Arapahoe  Glacier  in  1905.    By  J.  Henderson. 

United  Statei — Irrigation.  VoUmer. 

MinuU9  of  PJ.  CivU  Engineeri  102  (1905) :  363-369. 

An  Example  of  Irrigation  in  the  Arid  Begions  of  the  United  States.  By  G.  F. 
Yollmer.     With  Map  and  Pkuu. 

United  Btetes— Loniiiana.    U,S,  Mtmlhly  Weather  Rev,  38  (1905) :  20i>207.       8hieldi. 
The  Rainfall  of  the  Drainage  Area  of  New  Orleans.    By  F.  S.  Shields.    Map, 

United  States— Hew  Tork.     U.S.  Monthly  Weather  Bev,  33  (1905) :  196-202.      Horten. 

Snowfalls,  Freshets,  and  the  Winter  Flow  of  Streams  in  the  State  of  New  York. 
By  B.  E.  Horton.    Map  and  Diagrame. 

United  States— Ports.  J.G.  4  (1905) :  387-347.  Brown. 

G<eographic  Development  of  Seaports  in  the  United  States.    By  Bessie  A.  Brown. 

GEHTBAL  AHD  SOUTH  AMBBIOA. 

Argentine  Bepublic.     B.A.  Nae.  Ci.  Cordoba  18  (1905) :  5-152.  Doering. 

Obeervaciones  mag^^tioas  efeotnadas  en  1895, 1896, 1897,  fuera  de  Cordoba.  For 
O.  Doering. 

Central  Amerioa  and  West  Indies.  Sapper. 

In  den  Vulcangebieten  Mittelamerikas  und  Westindiens.  Iteisesohildemngen 
und  Studien  iiber  die  Yuloanausbruohe  der  Jahre  1902  bis  1903,  ihre  geologisohen 
wirthschaftliohen  nnd  sooialen  Folgen.  Yon  Dr.  Karl  Sapper.  Stnttgart:  £. 
Schweizerbartsche  Yerlafcshandlung  (E.  N'agele),  1905.  Size  9}  x  6},  pp.  vi. 
and  834.  Maps  and  lUtuiratioM.  Price  6m.  50.  Presented  by  the  PtMieher. 
[To  be  reviewed.] 

Chile—Fatagonia.  StelEsn. 

Beisebilder  ans  dem  Gebiete  des  Rio  Baker  nnd  Lago  CJoohrane  (Weet-Pata- 
gonien).  Yon  Dr.  H.  Steffcn.  (Sonderabdrnck  ans  den  Yerh.  Doutsch.  W.  Y. 
Santiago,  Band  Y.)  Santiago  de  Chile,  1905.  Size  9}  x  6},  pp.  74.  Map,  Pre- 
sented by  the  Author. 

Dntek  Oniana.     Ts.  K.  Ned.  Aard.  Genoots.  AmsUrdam  22  (1905) :  1085-1091.      Gocja. 

De  stand  van  het  wetensohappelgk  onderzoek  in  Suriname.  Door  C.  H.  de  Goeje. 
With  Map, 

Dntch  Chiiana.  Herdersohee  and  othen. 

Tb.  K.  Ned.  Aard,  QenooU.  AvMterdam  22  (1905):  847-1032. 

Yerslag  van  de  Tapanahoni-ezpeditie.  Door  A.  F.  Herderschee.  With  Map$  and 
lUtutrcUiont. 


Sonth  America— Pilot.  

The  South  American  Pilot.  Part  ii  Comprising  Magellan  Strait,  Tierra  del 
Faego,  and  West  Coast  of  South  America — from  Cape  Yirgins  (8.E.  Coast)  to 
Panama  Bay,  including  the  Galapagos  Islands.  10th  edition.  London:  J.  D. 
Potter,  1905.  Size  9}  x  6,  pp.  xxii.  and  642.  Indez-cJuirU.  Price  Sa.  6d.  Pre- 
tented  by  the  Hydrographic  Office,  Admiralty. 

West  Indies.  [Fairbaim.] 

In  the  West  Indies.  By  W.  B.  F.  London  :  A.  Fairbaims,  [1905].  Size  6x4, 
pp.  64.    lUiutrationB.    Price  1$.  net.    Presented  by  the  Autlwr. 

AU8TBALA8IA. 

Hew  Guinea — Dutch.  — — - 

Ts.  K,  Ned.  Aard.  GenooU.  Amsterdam  23  (1906):  142-145. 

Het  landschap  Amberbaken  op  de  Noordkust  yan  Nieuw-Guinea.  With  Sketch- 
map. 

Hew  Zealand.  /.  Polynesian  8.  14  (1905) :  159-160.  Graham. 

Kgntu-au.    (An  Ancient  People  who  visited  New  Zealand.)    By  G.  Graham. 

Hew  Zealand.  /.  Polynesian  8.  14  (1905) :  131-158.  Smith. 

Some  Whanganui  Historical  Kotes.    By  S.  P.  Smith. 
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POLAB  BMIOVB. 

Antarotio— Belgian  Expedition.  Varione  Anthers. 

Expedition  Antarotique  Beige.  R^saltats  da  Voyage  da  S.T.  BeLgiea  en  1897- 
1898-1899  Boae  le  oommandement  de  A.  de  Gerlaohe  de  Gomerj.  Rapports 
Boientifiqaes.  Travaax  hydrographiqaee  et  instraot^na  naati^nee,  par  Q.  Leoointe. 
I*'  fasc.,  1905  (pp.  110),  maps,  separate,  1908.  M^t^orologie. — Rapport  sor  les 
observations  m^t^orologiques  horaires,  par  H.  Arotowski,  1904  (pp.  52  and  150} ; 
Observations  des  Nnages,  par  A.  Dobrowolski,  1903  (pp.  158) ;  Le  neige  et  le 
givre,  by  the  same,  1903  (pp.  80).  Botaniqae. — Ohampignons,  par  M"***  E.  Bommer 
et  M.  Rousseau,  1905  (pp.  16) ;  Liohens,  par  Ed.  A.  Wainio,  1903  (pp.  46) ;  Les 
phan^rogames  des  terres  magellaniqaes,  par  E.  de  Wildeman,  1905  (pp.  222). 
Zoologie.— Hydroiden,  yon  Prof.  Dr.  C.  Hartlaab,  1904  (pp.  20) ;  Madieporaria  and 
Hydrocorallia,  von  Emil  von  Marenzeller ;  Aotinarlen,  von  Oskar  Oarlgren,  1903 
(pp.  8  and  8);  Seesteme,  von  Dr.  Hubert  Lad  wig,  1903  (pp.  72);  Nemertinen, 
von  Dr.  Otto  Barger,  1901  (pp.  10) ;  Nematodes  libres,  par  le  Dr.  J.  G.  De  Man, 
1904  Cpp.  52);  Bryozoa,  by  Arthur  Wm.  Waters,  1904  (pp.  114);  Copepoden,  von 
Dr.  W.  Giesbrecht,  1902  (pp.  50);  Acariens  libres,  par  E.  Troaessart  et  A.  D. 
Michael,  Acariens  parasites,  par  L.  G.  Neumann ;  Araig^^.et  fauohears,  par  E. 
Simon,  1903  (pp.  10,  6,  6,  8) ;  Myriapodes,  par  G.  Attems,  GoUemboles,  par  V. 
Willems,  1902  (pp.  6,  20);  Mollusques  (Amphineures,  Gastropodes  et  Lamelli- 
branches),  par  Paul  Pelseneer;  O^phalopodes,  par  L.,  Joubin,  1903  (pp.  86); 
Poissons,  par  Louis  Dollo,  1904  (pp.  240);  Getac^s,  par  Emile  G.  Bacovitza,  1903 
(pp.  142);  Organog^nie  des  Pinnip^des:  I.  Les  extr^mit^s,  par  H.  Leboucq, 
1904  (pp.  18).  Anvers  :  Imp.  J.  E.  Buschmann.  Size  13)  x  11.  Map$  and  PUlUb. 
Presented. 

AntareUe— Oeology.  C.  Bd.  141  (1905) :  1036-1038.  Oonrdon. 

Les  roches  e'raptives  grenues  de  la  Terre  de  Graham  recueillies  par  Texp^dition 
antarctique  du  Dr.  Charcot.    Note  de  E.  Goardon. 

Aretic.  G.  T$.  18  (1905-6) :  145-149.  Mikkelsen. 

Om  Land  norden  for  Beringstrsedet  og  en  Ekspedition  dertil.    Af  E.  Mikkelsen. 

o 

Arotic— Ooeanography.  Akerblom. 

Exp^ition  de  M.  A.  G.  Nathorst  en  1899.  Reoherohes  oc^anographiqaes.  Par 
F.  Akerblom.    Upsala :  Imp.  E.  Berling,  1904.    Size  10  x  6),  pp.  80.    Maps. 

Greenland.  Q.  T$.  18  (1905-6):  164-166.  Bngell. 

Om  fremtidige  Gletsjermaalinger  i  Gr0nland.    Af  M.  0.  Engeil. 
A  reply  to  Lieut.  Koch  (see  below). 

Greenland.  G.  Ts.  18  (1905-6) :  155-164.  Koeh. 

Om  fremtidige  topografiske  Arbejder  og  Gletsjermaalinger  i  Gr0nland,  belyst  ved 
en  E>itik  af  Dr.  M.  0.  Engell's  Ekspedition  i  1902.  Af  Premierl0jtnant  J.  P.  Eooh. 

Polar.  


Congress  of  Mons.  Project  of  an  International  Assooiation  for  the  Study  of  the 
Polar  Regions.  Report.  [Mons,  1905.]  Size  11  x  9,  pp.  2.  PresenUa  by  the 
Asioeiation. 

Spitsbergen.  /.  Geology  18  (1905) :  611-616.  Btevenion. 

Recent  Geology  of  Spitzbergen.    By  J.  J.  Stevenson. 

MATHEMATICAL   GSOOBAPHT. 

Astronomy.  Nature  73  (1906) :  258-259.  — — 

The  Great  Gnomon  of  Florence  Cathedral.    By  W.  E.  R.    Illustration, 

Based  on  an  article  by  Mr.  W.  A.  Parr  on  the  contrivance  for  determining  the 
advent  of  the  summer  solstice  designed  by  Toecanelli. 

Compass.  ^nn.  HyJro^ap/iU)  34  (1906) :  27-34.  Moldan. 

Ueber  das  neue  Modell  des  Fluidkompasses  von  Magnaghi.  Nebst  Bemerkungen 
zur  Theorie  der  toilweise  auf  Nadelinduktion  beruhenden  Quadrantalkorrektoren. 
Yon  Dr.  H.  Meldau.     With  lUuttratione, 

Geodesy.  G.  Ts,  18  (1905-6) :  162-154.  ZngeU. 

Om  det  geografiske  Koordinatsystte  paa  Geoiden  og  dets  Definition.  Af  Dr. 
M.  C.  Engell. 
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Sarreyt.  ScoUish  G,  Mag.  22  (1906) :  18-29.     ,  Johiiitoii. 

A  brief  description  of  the  Ordnance  Sanrey,  and  some  notes  on  the  Advantages  of 
a  Topographical  Snrvoy  of  South  Africa.  By  Oolonel  D.  Johnston,  c.b.  Wiik 
lUuetrations, 

A  paper  read  before  the  British  Association. 

PETnOAL  AHD  BIOLOeiOAL  0SOeSAFHT. 

Climatology.  Natuno.  Wochensehri/t  20  (1905) :  712-716.  Btratsel. 

Die  Ausdorrnng  der  Kontinente.    Yon  A.  Stentzel.     With  Sketch-mapi. 

The  writer  discusses  the  eyidences  of  recent  desiccation,  and  concludes  that  thej 
point  to  a  secular  process,  due  to  an  increase  in  the  heat  derived  from  the  sun. 

Geomorphology.  C.  Rd.  141  (1905) :  808-811.  Lappamt. 

L'^Yolution  du  relief  terrestre.    Note  de  A.  de  Lapparent. 

Geomorphology— Moors.    Z.  6e«.  E.  Berlin  (1905) :  702-717.  Solgor. 

Die  Moore  in  ihren  geographischen  Zusammenhange.     Yon  Dr.  F.  Solger. 

Oosanographj.  Ann.  Hydrographie  83  (1905) :  457-469.     Knudsen  and  Eeinieke. 

Meereskunde  mit  besonderer  Beriioksichtigung  der  danischen  Gewasser.  Yon 
M.  Knudsen.    Im  Auszuge  mitgeteilt  von  Kapt.  Beinicke. 

Ooeanographj.  Mnrraj. 

Logs  of  the  Oceana  (November,  1898)  and  Discovery  (August  to  October,  1901), 
kept  by  Mr.  George  Murray,  f.r.8.  [MS.]  Sizes  8}  x  7  and  10|  x  8}.  Presented 
by  G.  Murray,  Esq.,  F.B.8. 

Oceanography.    B.  Mw^  Oc^nograph.  Monaco,  No.  46  (1905) :  pp.  32.  

Gumpagne  Scientilique  de  la  Princesse- Alice  on  1905,  liste  dea  Stations.     With  Map. 

Oceanography — Arctic  Seas.  Knipovieh. 

Ann,  Hydrographie  83  (1905):  193-205,  241-260,  289-308,  337-346. 
Hydrologische  Untersuchungen  im  Europaischen  Kismeer.    Yon  N.  Knipowitsch. 
Diagrams. 

Oeeanography— Deposit B.  C.B.  141  (1905):  669-G71.  Tbonlet. 

Distribution  des  se'diments  fins  sur  le  lit  occanique.    Note  de  J.  Thoulet. 
Oceanography  ^Indian  Ocean.    Ann.  Hydrographie  ZZ  (1905) :  4idS-5l3.  Liltgons. 

ObenQachentcmperuturen  im  siidlichen  Indisohen  Ozoan  1901  bis  1903.    Yon  Dr. 

B.  Lutgens.     With  Diagrams. 

Oceanography— Indian  Ocean.    Ann.  Hydrographie  33  (1905) :  379-380.  

Ueber  ein  vermutetcs  untersecisches  Korallenriff  im  zeutralun  Indiscben  Ozean. 

Phytogeography.    K.  Svensh.  ceU-A.  Handl.  39,  No.  2  (1905) :  pp.  208.  Areschong. 

Undorsokningar  ofver  dc  tropisku  vaxtemas  bladbyggnad  i  jiimf^irclse  med  do 
Arktiska  och  boreala  v'axtema.     Af  F.  W.  C.  Areschoug.     With  Plates. 

On  the  forms  of  leaves  in  the  tropics  as  compared  with  those  of  northern  regions. 

Bivers— Fords.  Petermanm  M.  51  (1005):  207-212.  Tronnier. 

Ueber  Furten.     Eine  Skizzo  vun  R.  Tronnier. 

Discusses  in  outline  the  physical  characters  and  causes  of  fords,  with  a  few  words 
on  their  importance  to  human  life. 

Seismology.  Scottish  G.  Mag.  21  (1905):  569-582.  Knott. 

Seismological  Studies.    By  Prof.  C.  G.  Knott,  d.sc.     With  Dingram. 
Terrestrial  Magnetism.     Terrestrial  Magnetism  10  (1905) :  143-144.  Baner. 

Inauguration  of  the  Magnetic  Survey  of  the  North  Tacific  Ocean.    By  L.  A.  Bauer. 

With  lUustration. 

Terrestrial  Magnetism.  Wehner. 

Ueber  die  Kenntuis  der  magnctisohen  Nordweisuug  im  friihen  Mittclalter.  Yon 
Heinrich  Wehuer.  (Sonderabdruck  aus  .  .  .  *»Da8  Weltall  "  1905,  Heft  18-20.) 
Trepow  b.  Berlin,  1905.     Size  11x8,  pp.  20.     Diagram.    Presented  by  the  Author. 

See  note  in  Monthly  Kccord  (aw/e,  p.  409). 

Tides.  J.G.  4  (1905)  :  290-204.  Davis. 

Illustration  of  Tides  by  Waves.    By  W.  M.  Davis.     With  Illustration. 
Volcanoes.  Popular  8c.  Monthly  67  (1905) :  555-5G0.  Eaitman. 

Greek  Ideas  of  Yulcanism.    By  Dr.  C.  B.  Eastman. 
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AHTHBOFOGSOOBAPHT  AHD  HI8TOBI0AL  GSOOBAPET. 

Historical  Speight  and  Kaace. 

Britain's  Boa  Story,  b.o.  55 — a.d.  1805.    Being  the  Story  of  British  Heroism  in 
Voyaging  and  Sea-Fight  from  Alfred's  Time  to  the  Battle  of  Trafalgar.     With  an 
Introduction  tracing  the  development  of  the  struotnre  of  Sailing  Ships  from  the 
earliest  times.     Edited  by  E.  E.  Speight  and  B.  Morton  Nance.     London  :  Hodder 
&  Stonghton,  1906.    Size  7}  x  5,  pp.  xii.  and  428.    Illuttrations.     Price  2$.  0(1. 
net     Presented  by  the  Pvblithers. 
A  valuable  addition  to  8cho<»l  literature,  as  no  render  dealing  in  precisely  the  same 
way  with  the  British  maritime  history  lias  hitherto  been  available.    The  descriptions 
of  famous  exploits  are  mostly  in  the  words  of  recognized  authorities,  and  the  illustra- 
tions may  be  trusted  to  give  an  accurate  representation  (so  far  as  is  possible)  of  the 
ships  of  former  times,  of  which  subject  Mr.  Nance  has  long  made  a  special  study. 

BIOOBAPHT. 

Dombey.  Hamj. 

Joseph  Dombey,  IMdicin,  Naturaliste,  Arch^logue.  Exploratcur  du  Perou,  du 
Chili  et  du  Br^sil  (1778-1785).  Sa  vie,  son  osuvre,  sa  correspondance.  Par  le  Dr. 
E.  T.  Hamy.  Paris:  E.  Guilmoto,  1905.  Size  9  x  5J,  pp.  cviii.  and  434.  Map 
and  TUmtrcUiona.     Price  58.  Sd. 

This  traveller,  whose  special  branch  of  study  was  botany,  received  his  commission  to 
explore  the  natural  productions  of  Peru  from  tne  French  minister,  Turgot. 

OSKSBAL. 

Bailing-craft.  Smyth. 

Mast  and  Sail  in  Europe  and  Asia.    By  H.  Warington  Smyth.    London :  John 
Murray,  1906.     Size  9}  X  6,  pp.  xx.  and  448.     lUuatrcUioni,    Price  2ls,  net.    Pre- 
sented by  the  PMUher. 
A  most  interesting  account  of  a  great  variety  of  sailing  vessels,  with  most  of  which 
the  author  has  gained  personal  acquaintance  during  his  wide  travels,  and  which  are 
admirably  illustrated  from  his  own  sketches.    The  work  does  not  pretend  to  be  an  ex- 
haustive treatise  on  the  rig  of  sailing-craft,  but  supplies  numberless  details  which  could 
not  be  included  in  a  more  comprehensive  work.     The  arrangement  is  geographical. 

Ski-running.  Somerrille,  Bickmers,  and  Biohardson. 

Ski-running.  By  D.  M.  M.  Criohton  Somerville,  W.  B.  Rickmers,  and  E.  G. 
Richardson.  Edited  by  E.  0.  Richardson.  2nd  edit.  London:  H.  Cox,  1905. 
Size  9x6,  pp.  iv.  and  116.  lUuetrations.  Presented  by  D.  M.  M,  Criohton  Somer- 
viUey  Eiq. 


NEW  MAPS. 

By  E.  A.  REEVES,  Map  Curator,  R.G.S. 

BT7B0PE. 

Balginm.  Inititnt  Cartographiqne  Militaire,  Bmueli. 

Carte  Topographique  de  la  Belgique.  Scale  1 :  40,000  or  1*6  inch  to  a  stat  mile. 
Sheets:  34,  Tongres,  1005;  35,Gemmenich,1904;  40,  Wavre,  1904 ;  43,  Limbourg, 
1905;  47,  Namur,  1905;  59,  St.  Hubert,  1904;  61,  Limerl^,  1904.  Brussels: 
Institut  Cartographique  Militaire.     Price  3  fr.  each  theei. 

England  and  Walea  Ordnance  Surrey. 

Obdnanok  Subvky  of  England  and  Wales  : — Sheets  published  by  the  Director- 
General  of  the  Ordnance  Survey,  Southampton,  from  February  1  to  28, 1906. 

1  inch— (third  edition) : — 
In  outline,  35,  242,  Is.  eaxih  (engraved). 

Printed  in  colours,  folded  in  cover  or  flat  in  sheets,  234.  Price,  on  paper,  1$.; 
mounted  on  linen.  Is.  Qd,  each, 

6-inoh — Goonty  Maps  (first  revision) : — 
Devonshire  (la  s-b.  and  1  8.W.),  16  8.S.,  20  n.b.,  31  n.b.,  S3  N.B.,  35  b.w.,  48  n.w., 
45  B.W.,  46  N.B.,  8.W.,  55  B.i.,  57  N.w.,  59  N.w.,  67  n.b.,  70  8.W.,  71  N.w.,  n.b.,  s.w., 

Na  IV.— April,  1906.]  2  f 
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B.K.,  79  N.W.,  VM.,  81  V.B.,  82  V.W.,  vjL  liiMlaAin,  105  aw.,  116  v.ir^  117  v.w., 
N.X.,  147  N.w.  VorlUk,  95  n.w.,  97  n.w.,  lb.  iomexMt,  68  ■.■.  WanrioUiIrt, 
41  8.W.  W«roMt«rildre  and  ditto  (Dot  No.  7),  25  n.b^  46  bjl,  48  I.W.,  68  i.w. 
Torkihixo  (First  BoTision  of  1891  SnrreyX  288  8.W.    It.  etuk. 

85-iaah— Oonnty  Ifapt  (flnt  zerimon)  :— 

OaidlgaBihire,  XXXTX.  14, 15 ;  XLY.  2.  Oarmartlmihlre,  Y.  14;  YIIL  15, 16; 
XnL2,7.12;  XY.  16;  XYI.  1,  3,  5,  7, 8, 18, 14, 16 ;  XYIL  1,5, 13, 15;  XVIIL 
14,  15.  SoTOBihire,  XLI.  2,7,  8,  11;  UI.  2,  3.  4,  6,  7,  11;  LIIL  1;  OXYL  1, 
(2  and  8X5, 6, 9, 10, 11, 13, 15:  OXIX.  5;  CXX.9:  OXXn.l,2,(8and4>,5,9,18, 
14.  15;  CXXYI.  11;  OXXYin.  1,  2,  8,  5,  6,  7,  9,  10,  18,  14;  OXXXIY.  2. 
Linoolnibiro,  LXIX.  8, 4,  7 :  LXXI.  3, 5, 6,  8, 9, 10, 18, 14 ;  LXXIL  1, 2, 4, 5, 6, 
7,  8,  9, 10,  11, 12, 18, 14, 15, 16;  LXXin.  2,  3,  5,  6,  18;  LXXXIY.  7,  9, 11, 18, 
(15  and  16).  Vorfolk,  UI.  14, 15, 16;  YIU.  2,  3,  4,  7,  8,  9, 12, 18, 14, 15, 16 ;  IX. 
11 ;  XYI.  16;  XYIL  1,  2,  3,  5,  6,  7,  9, 10, 11, 13, 14, 15;  XXL  14;  XXY.  4,  8. 
12 ;  XXYL  1,  2,  8,  5,  6,  9, 10 ;  XXXI.  12;  XXXIL  2,3,  5,  6, 7,  9, 10, 18;  XLin. 
11,  15:  XLYUL  15:LY.7;  LVL  9,  13;  LXVIL  8,  12,  16;  LXYIH.  1,9,18; 
LXXIX.  4,  8,  12 ;  LXXX.  9,  14,  15,  16.  Warwiekihiro,  XXII.  13.  Torkihin 
(First  Bevision  of  1891  Survey),  OOLXXUl.  7;  OCLXXIY.  2,  5,  8,  9,  10; 
CCLXXY.  5,  6, 7,  8, 10, 13, 15.    8».  each. 

{E.  Stanford^  London  Agent) 

C^ormany.  X.  Pronssiseho  TisndaaanfnaliBie. 

Elarte  des  Deutschen  Beiches.  Heraosgegeben  von  der  Kartographisehen  Abteil- 
nngen  der  K.  Preossische  liandesanfufuime.  Soale  1 :  100,0%  or  1  inoh  to  1*6 
stat.  mile.  Sheets :  (plain)  339,  Dessan ;  (brown  hills  and  contours)  334,  Hoxter. 
Berlin :  K.  Preuesische  Landesaufnahme,  1905.  *  Price  1.50  mark  each  ekeel. 

ASIA. 

BritUh  North  Borneo.  British  North  Borneo  Company. 

A  map  of  British  North  Borneo.  Compiled  from  the  English  Admiralty  Charts, 
and  from  the  surveys  and  explorations  of.  Messrs.  F.  X.  Wittl,  W.  B.  Pryer, 
F.  Hatton,  Henry  Walker,  D.  D.  Daly,  and  B.  D.  Beeston,  in  the  servioe  of  the 
British  North  Borneo  Company.  Scale  1 :  633,600  or  1  inoh  to  10  stat  miles. 
2  Sheets.    London :  Edward  SUnford,  1906.    Price  2f.  6d. 

By  oomparing  this  map  with  the  edition  published  in  1903,  it  will  be  seen  that  a 
considerable  amonut  of  new  geographical  information  has  been  obtained  daring  the 
interval.  This  is  specially  the  case  with  regard  to  the  interior  region  bordering  on 
the  Dutoh  territory.  A  great  deal  of  the  country  still  remains  unexplored,  and 
much  that  is  shown  on  the  map  is  of  a  very  approximate  and  sketchy  nature. 

Indian  Government  Bnrvsys.  Snrveyor-Oineral  of  India. 

Indian  Atlas,  4  miles  to  an  inch.  Sheets :  9  n.e.,  parts  of  district  Snkkur,  and  . 
and  ELhairpur  State  (Sind,  Bombay  Presidency),  additions  to  1901.  21  N.w.,  parts 
of  district  Thar  and  Parkar,  and  of  States  Palanpur  and  Palanpur  Agency 
(Bombay  Presidency),  and  of  Jodhpur  (Bajputana),  1905.  25  n.e.,  Island  of 
Bombay,  and  parts  of  districts  Kolaba,  Poena,  and  Thana,  and  Bhor  State  (Bombay 
Presidency),  1905.  39  n.e.,  parts  of  districts  Ahmednagar  (Bombay  Presidency), 
Bir  and  Usmanabad  (Nizam's  Dominions),  additions  to  1903.  39  a.E.,  parts  of 
districts  Sholapur,  Ahmednagar,  Poena,  and  Phaltan  State  (Bombay  Presidency), 
•  and  districts  Naldure  and  Bir  (Nizam's  Dominions),  additions  to  1905.  59  I.B., 
parts  of  districts  Kolar,  Tnmknr.  and  Chitaldroog  (Mysore),  and  of  Anantapor 
and  Cuddapah  (Madras),  1905.  67  8.E.,  parts  of  districts  Bareilly,  Pilibhit, 
Shahjahanpur,  and  Kheri  (United  Provinces),  and  Nepal  (Native  State),  additions 
to  1903.  69  8.E.,  parts  of  Districts  Hanurpur,  Fatehpur,  and  Banda  (U.P.  of  Agra 
And  Oudh),  and  State  of  Bundelkhand  (C.I.  Agency),  additions  to  1902.  71  n.w., 
parts  of  districts  Narsiughpur,  Saugor,  Damoh,  Hoshangabad  (C.P.),  and  of  Native 
State  Bhopal,  Gwalior,  Nawab  Basoda,  and  Muhammadgarh  (C.I.  Agency),  addi- 
tions to  1902.  130  S.E.,  parts  of  districts  Naga  Hills,  Manipur  State,  and  of  Naga 
Tribes  (Assam),  additions  to  1904.  109,  part  of  district  Vizagapatam  (Madras 
Presidency),  with  additions  to  1904.  112,  parts  of  districts  Darbhanga,  Mnsaf- 
farpur,  Patna,  Gaya,  Hazaribs^Kh,  Monghyr,  Bhagalpur,  Sonthal  Parganaa,  Dini^'- 
pur,  Malda,  Murshidabad,  and  Pumea  (Bengal),  additions  to  1903. — India  and 
adjacent  countries,  scale  1 : 1,000,000.  Sheet  86,  parts  of  Burma  and  the  Andaman 
Islands.— India,  1  inch  to  256  miles,  additions  to  1904.— Punjab,  North- Western 
Frontier,  and  Kashmir,  1  inch  to  16  miles,  4  sheets,  1905.— Bombay,  1  inch  to 
4  miles;  district  Ahmedabad  (Second  Edition),  1905;  district  Poena,   1905.— 
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Bengal,  1  inch  to  8  miles;   dutriot  Tippera,  1903. — Lower  ProviDces,  Bengal, 
1  inch  to  4  miles;  distriot  Dacca  (Second  Edition),  1904.— U.P.  of  Agra  and 
Oudh,  1  inch  to  4  miles ;  District  Sultanpur,  additions  to  1905. — North- Western 
Trans-Frontier  Survey,  1  inch  to  2  miles.    Sheet  437  (Second  Provisional  Edition), 
parts  of  Afghanistan  and  the  Kurram  Valley  (N.W.F.  Province),  Seasons  1878-80, 
1894-95,   1897-98,   1905.— Assam  Survey,  1  inch  to  a  mile.     Sheet  7,  part  of 
Distriot  Goalpara,  Season  1891-92,  1904. — Bombay  Survev,  1  inch  to  a  mile. 
Sheets:  111  (Second  Edition),  parts  of  district  Ahmedabad  and  States  of  Yala, 
and  Bhavnagar  (Kathiawar  Agency),  and  Baroda,  Season  1868-69,  additions  to 
1902 ;   250,  parts  of  States  Gwalior,  Indore,  and  Jhabua  (O.I.  Agency),  and  of 
Panch  Mahal's  District  (Bombay),  Season  1879-80,  additions  to  1895.— Burma 
Survey,  1  inch  to  a  mile.    Sheet  115  (N.S.),  parts  of  districts  Sandoway,  Thayetmyo, 
and  Eyaukpyu,  Seasons  1900-1902,  1905.— Central  India  and  Rajputana  Survey, 
1  inch  to  a  mile.     Sheets:  212,  parts  of  States  Gwalior,  Indore,  and  Jhabua 
(G.I.  Agency),  and  of  Panch  Mahal's  District  (Bombay),  Season  1879-80,  addi- 
tions to  1895 ;  214,  parts  of  States  Gwalior,  Indore,  Dhar,  Kajpur  Ali,  Jhabua,  and 
Jobat  (CI.  Agency),  Season  1875-76,  additions  to  1903;   215,  parts  of  States 
Gwalior,  Indore,  Dhar,  Bajpur  Ali,  and  Barwani  (C.I.  Agency),  Season  1875-76, 
additions  to  1903 ;  239,  parts  of  Stetes  Gwalior,  Jaora,  Indore,  and  Sitaman  (C.I. 
Agency),  and  Partabgarh  (Rajputana  Agency),  Seasons  1874-75,  additions  to 
1903;  242,  parts  of  States  Gwalior,  Dhar,  Butlam,  and  Sailana  (C.I.  Agency), 
Seasons  1878-80,  additions  to  1903;  243,  parts  of  States  Gwalior,  Indore,  Dhar, 
Rutlam,  Sailana,  and  Jhabua  (C.I.  Agency),  Season  1878-79,  additions  to  1903; 
246,  parts  of  States  Gwalior,  Indore,  and  Dhar  (C.I.  Agency),  Season  1873-74, 
additions  to  1903 ;  247,  parts  of  States  Gwalior,  Indore,  Dhar,  and  Barwani  (C.I. 
Agency),  Seasons  1872-74,  additions  to  1903 ;  274,  275,  parts  of  States  Gwalior, 
Indore,  and  Dewas  (C.I.  A^ncy),  Season  1877-78,  additions  to  1903;  301,  parts 
uf  States  Gwalior,  Indore,  Khilchipur,  Narsinghgarh,  and  Rajgarh  (C.I.  Agency), 
and  Jhalawar  (Rajputana  Agency),  Season  1875-76,  additions  to  1905  ;  302,  parts 
of  States  Gwalior,  Indore,  Dewas,  Rajgarh,  and  Narsinbgarh  (C.I.  Agency),  Season 
1875-76,  additions  to  1903 ;  304,  parts  of  States  Gwalior,  Indore,  Bhopal,  Dhar, 
and  Dewas  (C.I.  Agency),  Season  1877-78,  additions  to  1904;  331,  parts  of  States 
Gwalior,  Indore,  Bbopal,  Rajgarh,  Narsinghgarh,  Dewas,  and  Dhar  (O.I.  Agency), 
Sea&on  1877-78,  additions  to  1904  ;  375,  parts  of  States.Bhopal  and  Gwalior  (C.I. 
Agency),  Season  1872-73,  additions  to  1904. — Central  Provinces  Survey,  1  inch  to 
a  mile.    Sheet  29,  parts  of  Gwalior  State  (O.I.  Agency),  Sanger  district  (C.P.X 
and  Jhansi  district  (U.P.),  Seasons  1856-57,  1864-65,  1870-72,  1895-96,  1905.— 
Madras  Survey,  1  inch  to  a  mile.     Sheets:    27,  parts  of  districts  Kadur  and 
Shimoga  (Mysore),  Season  1881-82,  additions  to  1899;    45,  parts  of  districts 
Chitaldroog,  Kadur,  and  Shimoga  (Mysore),  Season  1880-81,  additions  to  1904. — 
Punjab  Survey,  1  inch  to  a  mile.     Sheets  209,  part  of  district  Lahore  (Rechna 
and  Bari  Doab),  Season  1902-03,  1905;  212  (Second  Edition),  parts  of  districto 
Montgomery,   Lahore,  and   Ferozepore   (Bari    Doab),  Season   1900-02,  1905. — 
Sind  Survey,  1  inch  to  2  miles.    Sheets:  79,  80,  97,  and  98,  parts  of  districts 
Sukkur  and  Upper  Sind  Frontier,  Seasons  1892-93, 1900-03, 1905 ;  114,  Khairpur 
State,  Season  1901-02,  1905.— Sind  Survey,  1  inch  to  a  mile.    Sheet  39,  districts 
Sukkur,  Larkhana,  and  Upper  Sind  Frontier,  Seasons  1899-1901,  1904.— South- 
western Asia,  1  inch  to  8  miles.    Sheet  72  (Third  Edition),  parts  of  Persia  and 
Turkey,  1905.— Index  to  the  Standard  Sheets  of  the  Bombay  Presidency,  additions 
to  1905.— Index  to  the  Standard  Sheets  of  Sind  (Bombay  Presidency),  additions 
to  1904.     Presented  by  H.M.  Secretary  of  State  for  India,  through  the  India  Office. 

Japan.  Landis. 

Mission  Map  of  Japan.  Compiled  by  H.  M.  Landis.  Scale  1 : 1,250,000  or  1 
inch  to  19*7  stat.  miles.     Tokyo :  Methodist  Publishing  House,  1904. 

This  map  gives  a  great  deal  of  information  regarding  Christian  missions  in  Japan. 
It  distinguished  towns  where  churches  exist  from  those  without  churches;  and  by  the 
symbol  employed  to  represent  the  town,  its  relative  size  and  the  number  of  inhabitants 
is  clearly  indicated.  Railways  are  shown  in  red,  and  active  volcanoes  are  clearly 
distinguished  from  other  peaks.  In  addition  to  the  principal  map,  there  are  nine 
inset  maps  and  plans. 

ATBIOA. 

Africa.  Topographical  Section,  General  Staff. 

Map  of  Africa.  Compiled  in  the  Topographical  Section,  General  Staff.  Scale 
1 :  250,000  or  1  inch  to  SO  stat. miles.  Sheets  :  (Gold  Coast)  60-O,  60-P.  London : 
Topographical  Section,  General  Stoff;  War  Office,  1906.  Frioe  Is.  6d.  eaclt  iheet, 
Preiented  by  the  Director  of  Military  Operaticne. 
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Algeria.  8«nriee  Oeograpbiqne  de  TAna^,  Farif . 

Garto  topographiqoe  do  PAlg^rie.  Scale  1 :  50,000  or  1*8  inch  to  a  stat.  mfle. 
Sheet  117,  Mezloug.  Paris:  Sernce  g^graphiqne  de  TArm^e,  [1906].  Price 
1.50 /r.  each  sheet. 

Egypt.  Sarrey  Department,  Cairo. 

Topographical  Map  of  Giza  Province.  Scale  1 :  10,000  or  6*3  inches  to  a  stat. 
mile.  Sheets :  8.E.,  Noe.  2-4,  2-5,  2-6,  8-4, 8-5,  3-6,  4-5,  4-6, 4-7,  5-5,  5-6,  5-7,  6-5, 
6-6,  6-7,  7-5,  7-6,  7-7,  8-5,  8-6,  8-7,  9-5, 9-6, 9-7.  Cairo :  Survey  Department,  1905. 
Presented  by  the  Direetor-Oeneral,  Survey  Department,  Cairo. 

Osrmaa  Sast  Africa.  Sprigade  and  Xoistl. 

Karte  von  Dentsoh-Ostafrika.  Begonnen  nnter  Leitung  yon  Dr.  Bichard  Kiepert, 
fortgosctzt  unter  Leitung  von  Paul  Sprieule  und  Max  Moisel.  Scale  1 :  300,000 
or  1  inch  to  47  stat  miJes.  Sheets :  D  1,  Kungue-Bucht ;  D  2,  Karema.  Berlin : 
Dietrich  Reimer  (Ernst  Yohsen),  1905.    Presented  by  Herr  Max  Moieet. 

With  the  publication  of  tliese  two  sheets  this  excellent  large-scale  map  of  Glerman 
East  Africa  is  drawing  near  completion,  only  eight  more  being  required  to  make  up  the 
thirty-five  of  which  the  map  is  to  consist.  Although  the  material  of  which  it  is  con- 
structed is  often  of  an  approximate  nature,  yet  until  a  systematic  survey  is  undertaken 
the  map  must  be  considered  the  chief  authority  on  the  geographical  features  of  the 
region. 

KamenuL  Xoisel. 

Der  deutsche  Logune  und  seine  Nachbargebiete.  Auf  Grundlage  der  bisher 
unveioffentlichten  Aufnahmen  bezw.  astronomisohen  Ortsbestimmungen  yon 
Oberlt.  y.  Bulow  (1902-1903),  Oberlt.  Dominik  (1902-1903),  Hptm.  Glauniog 
(1902-1904),  Oberlt.  Marquardsen,  Lt.  Schultze,  Lt.  v.  Stephani,  Oberlt.  Strumpell 
und  Lt.  Sohipper  (1903-1904)  und  des  gesamten  veroffentlichten  materials  kon- 
struicrt  u.  gezeichnet  yon  M.  Moisel.  Scale  1 :  750,000  or  1  inch  to  11*8  stat. 
miles.  With  descriptive  text.  Sonderabdruck  aus  den  Miiteilungen  aus  den 
deuischen  JScJiutzgebieteny  Band  xviii.,  1905,  Heft.  3.  Berlin,  1905.  Presented  by 
Herr  M.  Moisel. 

This  sheet  includes  the  German  possessions  in  West  Africa  immediately  to  Ihe 
south  of  Lake  Chad,  and  extends  from  9°  20'  to  12°  10'  N.  lat.,  and  from  IS^  30'  to 
17°  40'  E.  long.  The  river  Shari  forms  the  eastern  boundary,  and  the  river  Lagone 
runs  through  the  centre  of  the  sheet.  There  is  an  inset  plan  of  Dikoa  in  the  north- 
cast  corner,  and  separate  plans  showing  the  Rabbeh  palace  at  Dikoa  as  it  was  in 
May,  1903,  and  in  May,  1904,  after  the  rebuilding  of  the  barracks. 

The  sheet  is  accompanied  by  letterpress  by  Herr  Max  Moisel,  giving  full  par- 
ticulars as  to  authorities  consulted  and  material  utilized  in  its  construction. 

Tonis.  Service  Oeographiqne  de  rArmee,  Paris. 

Carte  topographique  de  la  Tunisie.  Scale  1 :  50,000  or  13  inch  to  a  stat.  mile. 
Sheet  xvii.  Zaouiet  Medienn.  Paris:  Service  G^ographique  de  TArm^e.  [1905]. 
Price  1.60 /r.  each  sheet. 

AMERICA. 

Brazil — S.  Paulo.  Commissao  Oeographica  e  Gaologica  de  8.  Paalo. 

Topographical  Map  of  the  Stale  of  Sao  Paulo.  Scale  1 :  100,000  or  1  inch  to 
1*5  slat.  mile.  Preliminary  edition.  Sheets :  Atibaia,  1004 ;  Barra  de  Santos, 
1905;  Botucatu,  1903;  Campinas,  1904;  Casa  Branca,  1905;  Gunrehy,  1902; 
Jacarehy,  1903 :  Jabu,  1904;  Jundiahy,  1905;  Mogy-Mirim,  1905;  Piadamonhan- 
guba,  1905;  Piracicaba,  1905 ;  Pirassununga,  1U05  ;  Rio  Claro,  1904;  S.  Carlos  do 
Pinhal,  1903;  S.  Paulo,  im");  S.  Pedro,  PJ03;  Ytu,  11)05.  Sao  Paulo:  Com- 
missao  Geographica  e  Geologica.  Presented  by  the  Oeographioal  and  Geological 
Commission  of  the  Siat^  of  Sao  Paulo. 

Although  onlv  a  preliminary  issue,  this  is  a  very  creditable  specimen  of  a  topo- 
graphical map.  The  relief  is  shown  by  brown  contours  at  intervals  of  25  meters,  the 
hundred-metre  curves  being  darker  than  the  others.  Bikers  are  in  blue,  and  roads, 
railways,  and  lettering  in  black.  The  combined  effect  is  a  very  clear  and  useful  map, 
and  it  is  to  bo  hoped  that  other  part^  of  Brazil  may  soon  be  a?  well  surveyed  and 
mapped.  The  geucral  appearance  of  the  map  resembles  the  U.S.  geological  and 
geographical  survey. 

Canada.  Dept.  of  the  Interior,  Ottawa. 

Sectional  Map  of  Canada.  Scale  1 :  190.080  or  1  inch  to  3  stat.  miles.  Sheet  116, 
Kainy  Hills,  revised  to  January  11,  1906.    Ottawa:  Department  of  the  Interior, 
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Topogniphical  Surveys  Branch,  1906.  PreMetUed  by  the  Canadian  Department  of 
the  Interior. 

Chile— Argentino  Boundary.  OAcina  de  Limitei,  SantUgo. 

Gomiflion  Ghilena  de  Limites.  Scale  1 :  250,000  or  1  iDoh  to  3*9  Btat.  miles. 
Sheet,  Goqaimbo.  Santiago :  Oficina  de  Limites,  [1905].  Preeented  by  the  Qfioina 
de  Limite$f  SanUiago. 

The  Important  map  of  which  this  sheet  forms  part  was  noticed  in  the  Qeographioal 
Journal  for  November,  1905.  This  sheet  includes  the  region  extending  from  30®  to 
31<»  8.  lat,  and  from  eO''  40'  to  70°  20'  W.  long. 

United  States.  U.S.  Oeologioal  Sarrej. 

Geologic  Atlas  of  the  United  States.  Scale  1 :  125,000  or  1  inch  to  1'9  stat  mile. 
Folios :  107,  Kewoastle,  Wyoming-South  Dakota;  108,  Edgemont,  South  Dakota- 
Nebraska;  109,  Gotten  wood  Falls,  Kansas;  110,  LatrolM,  Pennsylvania;  111, 
Globe,  Arizona;  112,  Bisbee,  Arizona;  113,  Huron,  South  Dakota;  114,  De  Smet, 
South  Dakota;  115,  Kittanning,  Pennsylvania;  116,  Asheville,  North  Garolina- 
Tennosseo;  117,  Casselton-Fargo,  North  Dakota-Minnesota ;  118,  Qreeueville, 
Tennessee-North  Garolina ;  119,  Fayette ville,  Arkansas-Missouri ;  120,  Silverton, 
Colorado;  121,  Waynesburg,  Pennsylvania;  122,  Tahlequah,  Indian  Territory- 
Arkansas  ;  123,  Elders  Bidge,  Pennsylvania ;  121,  Mount  Mitchell,  North  Garolina- 
Tenncsse;  125, Rural  Valley,  Pennsylvania;  126, Bradshaw  mountains, Arizona ; 
127,  Sundance,  Wyoming-South  Dakota.  Washington :  Department  of  the 
Interior,  U.S.  Geological  Survey,  1904-5.    Presented  by  the  TJ.8,  Geologieal  Survey. 

omotAL. 

World.  Hopfner. 

Thermische  Anomalien.  Yon  Dr.  F.  Hopfiner.    Petermanne  Mitteilungen,  Jahrgang 

1906,  Tafeln  3,  4,  und  5.  Gotba:  Justus  Perthes,  1906.  Preeented  by  the 
PMieher. 

CHABT8. 

Admiralty  Charts.  Hydrographic  Dspartmant,  Admiralty. 

Charts  and  Plans  published  by  the  Hydrographic  Department,  Admiralty,  during 
November  and  December,  1905.    Presented  by  the  Hydrographer,  Admiralty. 

The  World  : — Curves  of  equal  magnetic  variation,  1907.    is. 

Scotland,  west  coast : — Bothesay  bay  and  approaches.    3«. 

Scotland,  west  coast : — Ballachulish  bay.    20.  6d. 

Ireland,  south  coast : — Youghal  harbour.    2s.  6d. 

Faeroe  islands.    Sydoro : — Yaag  liord.    1«.  6d. 

Norway: — Eongs  fiord,  Kiberg  and  approaches,  Sylte  fiord. 
U.6d. 

Norway : — Anchorages  on  the  north  coast.    Is.  6d. 

Norway,  north  coast.  Anchorages  on : — Skarsvag  and  approaches. 
Lcbesby  and  approaches.  Mehavn  fiord,  Honningsvaag  anchor- 
age, Finnkongkieilen  Berlevaa^  anchorage,  Yardo,  Gamvik 
and  approaches  with  Koi  fiord,  Bugo  Havn.    2«. 

Sweden.    Sheet  III. :— bland  to  Landsort.    2s.  6d. 

Denmark :— Little  Belt.    (Plans :— Juelsminde  harbour,  Svend- 

borg  sound.)    4«. 
Newfoundland.    Bay  of  Exploits : — Lewisport  harbour.    Is.  6(2. 
West  Indies.     Cuba : — Port  Cabaiias.    2s.  6d. 
West  Indies.    Puerto  Rico : — Boqueron  bay.     Is.  Qd. 
South  America,  east  coast: — River  Parani  (from  the  Parand 

Guam  to  Ceibal).    2«.  6d. 
19825  m  =  0  72    South   America,  east    coast : — River  Parani  (from  Geibal  to 

Parana).    2«.  6d. 
3558m  =  0'8       South  America,  east  coast:— River   Parani  (from  Parana   to 

Ca^layti  sand).    2s. 

rt-„g  m  —^40^     British  Columbia.    Plans  on  the  east  coast  of  Yancouver  island  : 
m  —  j      r        — Oyster  harbour,  Dodd  and  False  narrows,  Dodd  narrows.    3«. 


No. 

Inches. 

2598 

3527  m 

=  6-9 

3521m 

=  6-9 

2071m 

=  6-9 

3557  m 

=  2-9 

8537  m 

=   1-45 

3535  m 

=   1-4 

3536  m 

=   14 

2361  m 

=  0-35 

2116  m 

=   0-6 

3526  m 

=   60 

3513  m 

=  60 

3533  m 

=  60 

1982a  m  =  0  8 

2512  m  =  40       British  Columbia.  Yancouver  island : — ^Approaches  to  Nauaimo 

harbour.     Is.  6d. 

3517  m  =  60       British  Columbia.  Yancouver  island i—Nanoose  harbour  and 

approach.    3s. 
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3532  m  ={7!o}     Africa,  west  ooast    Senegal : — Entranoe  to  the  river  Kaaamanxe. 
^   ^         Karabane  anchorage.    Is.  6d. 

3492  m  =  9*0       Bed  sea  .—Sheik  el  BarghCtt.    28.  6d. 

3540  m  =  2-9       Persian  golf,  Bahrein  isLuid :— Khor  Kaliya.    2«. 

3555  m  =  47       Philippine  islands,  Kegros  island  :— Danao  river  and  approttohea. 

2s. 
3545  m  =  4*8       Philippine  islands :— Approaches  to  Port  Sual  and  Oabalitian 

bay,  3«. 
3542  m  =  yar.     Cochin  China.    Plans  on  the  ooast  of  Annam : — Kna  Viet  or 

Palmo  river,  Donghoi,  Eua  Li  hoa,  Kua  Tung,  Song  hiang. 

Eua  Bone.     Is.  6d. 
3522  m  =  2*3       China :— Tang  tse  kiang  and  its  tribotaries.    2s.  6d. 
3480  m  =  4' 15     China,  east  ooast: — Shantung  promontory  to  Nagasaki.    2s.  Sd. 
3491  m  =  1*0       China,  north-east : — Shitau  bay  to  north-east  promontory.    2«.  Bd, 
141  m  =  4*5       Japan.    Kiosiu,  north  coast : — Tobuko  ko  and  approaches.     2t. 
3511  m  =  2*0       Japan.    Kiusio,  north  coast : — Foknoka  wan.    Is.  6d. 
33  m  =  11       Japan,  inland  sea : — G^ogo   shima   to   Miyo   shima,  including 

Kuroshima  Eaikyo.    3s. 

1A     Kuril  islauds.    Plans  on  the  west  coast  of  Yetorofu  jima:— 
^         Bubetsu  wan.    Oito  wan.    Furebetsu  anchorage.    2& 

3551  m  =  I .  .qI     Kuril  islands.    Plans  on  the  west  ooast  of  Tetorofu  jima : — Shana 
^     ^         wan,  Naibo  wan.    2s. 
417  Denmark.    Graa  deep.    Plan  added  :—E8bjerg  harbour. 

2859  West  Indies.    Plans  on  the  south  coast  of  San  Domingo.    Plan 

added : — Barahona  harbour. 
551  South  America,  east  coast.    New  plan :— Port  San  Antonio. 

2284  Sumatra,  west  coast    New  plans  :— Sidoh  bay,  Biau  and  Lehong 

bays,  Silugui  bay. 
935  Eastern  archipelago.    New    plans  :—Kam%jang   and  Bonerate 

anchorages. 
2466  Eastern  archipelago.    Anchorages  in  Flores,  etc.    New  plan  : — 

Sungi  Menasa  road. 
2196  Celebes,  southern  part.    Plan  added :— Labuandata  bay. 

3468  China,  north  coast.    Plans  on  the  coast  of  Shantung.    Plan 

added :— Wang-kia  bay. 
1022  Pacific,  islands  and  anchorages  in.     New    plan  :— Maoquarie 

island. 
(/.  Z>.  Potter,  Agent.) 

Ghana  OaMallad. 

No.  CAncelled  by  Ko. 

2598    Curves  of  equal  mag-\^  *         i  *•         •  *•  onaa 

netio  variation,  18^5.  jCurves  of  equal  magnetic  variation    .     .     .    2598 

2071    Youghal  harbour.  {^ToS^  harbour 2071 

rNew  chart. 

2361    Gland  to  Landsort.         |    Qland  to  Landsort 2361 

2229    Entrance  to  Great  andL^        .     ^ 

Little  belts.  l^V^*?,    L**  u  21 115 

2116    Great  and  Little  belts.  )     ^'^^^  ^«^* ^"^ 

410    Port  Cabafias.    Plan  oniNew  plan, 
this  sheet.  /    Port  Cabailas S513 

1982«  Parana  river.    Sheet  1.  {N^j;^'"-^^     g^^^  1 iggja 

19826  Parani  river.    Sheet  2.  {N«^>«^„^^     Sl.^t  2 19886 

(New  nian 
Biver  Parana.    From  Parani  to  Caalayti 
sand 3558 

2512    Nanaimo   harbour   and^Ncw  plan. 
Departure  bay.  /    Approaches  to  Nanaimo  harbour      .     .     .    2512 

585    Nanoose  harbour.    Plan^New  plan. 

on  this  sheet.                          /    Nanoose  harbour  and  approach    ....    3517 
1109     Mersa    Sheikh    Barucl.\Now  plan. 
Plan  on  this  sheet.  J    Sheik  el  BurghQt 3492 


2405    Shana  anchorage.    Plan 

on  this  obari. 
1268     Furebetsn     anoborage. 
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Ho.  Oiaeelled  1^  Mo. 

^Xet"'*  ^'^^'  ^^  ""^  H^r^JS!^^^  to  Port  Saal  and  Cabalitian 

83    Ohanne^  between  MiBi-j    a^goBhimatoMiyo8bima.includingKum 

ma  Nada  and  lyo  Nada.        |        glima  Kaikyo    .    .......        83 

2405    Rubetsn  bay.    Plan  onlNew  plans, 
this  chart.  /    Rubetsn  wan.    Furebetsn  ancboragi',  etc.    3546 

New  plans. 

Shana  wan.    Naibo  wan 8551 

I  New  Plans. 
Plan  on  this  sheet  /    Babetsn  wan.    Furebetsn  anchorage,  etc.    3546 

1268    Naibo  harbour.   Plan  on  ^New  plans. 

this  sheet.  /    Shana  wan.    Naibo  wan 3551 

(/.  D.  PoUer,  AffetU.) 

CQiarti  that  have  reeeived  Important  Ooneotioiii. 

No.  1188,  The  World  :~Goal  and  Telegraph  chart.  1951,  England,  west  coast  :— 
Liverpool  bay.  1975,  England,  east  coast: — Biver  Thames,  Kenti^  Knock  to 
the  West  Swin.  1607,  England,  east  coast: — River  Thames,  Nortii  Foreland  to 
the  Nore.  2052,  England,  east  coast : — Harwich  approaches.  2S^a,  Scotland : — 
North  and  east  coasts.  23976,  Scotland : — North  and  east  coasts,  with  Orkneys 
and  Shetlands.  117,  Faaroe  islands.  2962,  Arctic  Russia: — North  cape  to  Ein- 
samkeit  island.  2963,  Siberia :— Gulf  of  Ob  and  gnlf  of  Yenisei.  689,  Spain  :— 
Gibraltar  harbour.  2608,  France : — Approaches  to  Toulon.  1196,  Mediterranean, 
^gean  sea:~Port  of  Yolo.  1658,  .^gean  sea: — Suda  bay  and  Khania.  2996, 
Black  sea  :-^Karkinitskago  bay.  1749,  South  America,  east  coast : — Monte  Video 
to  Buenos  Aires,  etc.  2908,  Africa  :~Port  Natal  entrance.  1696,  Eastern  archi- 
pelago :—Lombok  to  Flores.  2376,  China,  east  coast: — Harbours  in  Formosa. 
2695,  China,  north-east  coast :— Sheet  iii.,  Tnng  lin  to  Hankan.  2650,  Russian 
Tartary:— Strait  of  Tartary,  etc.  8033,  Pacific  ocean:— New  Hebrides  islands 
and  New  Caledonia. 

Canada.  Department  of  Marine  an%  Fisheries,  Ottawa. 

River  St.  Lawrence.  Scale  1 :  12,000  or  5*3  inches  to  a  stat.  mile.  Chart  2. 
Longue  Pointe  to  Yarennes,  surveyed  by  E.  D.  Lafleur,  o.e.,  assisted  by  C.  F.  X. 
Chaloner,  o.B.,  R.  Bickerdike,  jun.,  o.e.,  A.  Amos,  o.e.,  1897.  Chart  3,  lie  k 
r  Aigle  to  lie  Marie,  surveyed  by  E.  D.  Lafleur,  o.e.,  assisted  by  C.  F.  X.  Chaloner,  O.E., 
R.  Bickerdike,  jun.,  o.e.,  A.  Amos,  o.e.,  1897.  Chart  5,  lie  Bouchard  to  lie  8t. 
Ours,  surveyed  by  C.  F.  X.  Chaloner,  o.e.,  assisted  by  P.  K  Parent,  O.B.,  R.  Bicker- 
dike, jun.,  O.E.,  A.  Amos,  o.e.,  1898.  Chart  6,  He  St.  Ours  to  He  aux  Foins, 
surveyed  by  0.  F.  X.  Chaloner,  o.e.,  assisted  by  P.  E.  Parent,  o.e.,  R.  Bickerdike, 
jun.,  O.E.,  A.  Amos,  c.e.,  1898.  Published  under  the  orders  of  Honble.  Raymond 
PreTontaine,  Minister  of  Marine  and  Fisheries  for  Canada.  Ottawa :  Department 
of  Marine  and  Fisheries,  1905.  Presented  hy  the  Canadian  Eydrograpkieal 
Department. 

These  charts  are  the  results  of  the  surveys  of  the  St.  Lawrence  by  Messrs.  Lafleur, 
Chaloner,  Bickerdike,  Amos,  Parent,  and  Corvie  made  during  the  years  1897  and  1898. 
Many  soundings  are  given,  and  the  charts  arc  well  drawn  and  clearly  printed  in 
colours.  They  form  part  of  a  series  now  being  published  by  the  Department  of 
Marines  and  Fisheries  of  Canada. 

Chile.  Chilian  Hydrographic  Offlca. 

Chilian  Hydrographic  Charts.  Nos. :  115,  Islas  Guaitecas;  124,  Autofagaata, 
Culeta  Homos,  C'aleta  Coloso.  Yalparaiso:  Oflcina  Hidrogriflca,  1905.  Pre-- 
sented  hy  the  Chilian  Hydrographic  Offlce. 

North  Atlantic  and  Mediterranean.  Meteorologieal  Offloo. 

Pilot  Chart  of  the  North  Atlantic  and  Mediterranean  for  March,  1906.  London : 
Meteorological  Office,  1906.    Prtce  6d.    Presented  by  the  Meteorological  Office. 

Korth  Atlantic.  U.S.  Hydrographic  QflUa. 

Pilot  Chart  of  the  North  Atlantic  Ocean  for  February,  1906.  Washington:  U.a 
Hydrographic  Office,  1906.    Pretented  by  the  U.8.  Hydrographic  Office. 

PHOTOeBAPHI. 
Java.  Petroookino. 

Thirty-eight  photographs  of  Java,  taken  by  A.  Petroookino,  Esq.  Preeented  by 
A.  PetrocokinOf  E$q. 
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The  views  of  temples,  Buddhist  oaryings,  and  other  antiqaities  are  spaoiallj 
interesting.  In  addition  to  those,  there  are  photographs  of  voloanoes  and  typical 
scenes  in  Java. 

(1)  Oanalized  river  in  Batavia;  (2  and  3)  View  in  the  gardens,  Bnitensorg; 
(4)  Baitenzorg,  Salak  volcano  in  background ;  (5)  Dutch  offioiars  house,  Buiteniorg ; 
(6)  Baceoourae  with  native  stands,  Bandoeng;  (7)  A  mined  temple  at  Brambanan; 
(8)  View  from  Tosari;  (9)  On  the  road  to  Magelang;  (10)  Native  village  near 
Garoet;  (11)  Gede  volcano  from  Sindanglaja;  (12)  Tjipanas,  near  Garoet;  (18)  Hills 
of  sulphur  in  crater  of  Papandajan ;  (14)  Interior  of  crater  of  Bromo ;  (15)  Volcano 
of  Batok  in  crater  of  Tengger;  (16)  In  Soerabaja;  (17)  Dutch  house  in  Soerabcja; 

(18)  Street,  Soerabaja ;  (19)  Mouth  of  the  crater  of  Bromo;  (20)  Eawi  volcano  ^m 
Tosari;  (21)  Hindu  village  near  Tosari;  (22)  The  crater  of  Papandajan;  (28)  The 
Dasar,  crater  of  the  Tengger ;  (24)  Near  Leles,  showing  Goentoer  voloano ;  (25)  Lake 
of  Leles;  (26)  Dutch  fort,  Djokjakarta;  (27)  In  the  Kraton,  Djokjakarta;  (28  and 
29)  View  from  the  Boro  Boedor;  (30)  View  through  archway  of  Boro  Boeder; 
(31)  Domes  on  Boro  Boedor;  (32)  Oorner  of  terrace  of  Boro  Boedor;  (38)  Bas  reliefs 
of  Boro  Boedor;  (84)  Comer  of  basement  of  temple  of  Boro  Boedor;  (85)  Tjandi 
Brambanan  ;  (HG)  One  of  the  figures  at  the  mined  temple  of  Tjandi  8ewoe ;  (37)  View 
of  ruined  temple  of  Tjandi  Sewoe ;  (38)  Statue  of  Buddha  in  temple  of  Mendoet,  near 
Djokjakarta. 

Kigeria.  Howard. 

Fifty-five  photographs  of  Nigeria,  taken  by  Captain  C.  A.  M.  Howard  (West 
India  Regiment).    Pre$ented  by  Captain  C.  A.  M.  Howard, 

These  photographs  were  taken  by  Captain  Howard  between  November,  1904,  and 
September,  1905.  They  represent  scenes  on  the  Niger  between  the  Forcados  river 
mouth  and  the  French  frontier.    The  following  are  the  titles : — 

(1)  Government  wharf,  Bumtu ;  (2)  Typical  native  village  on  the  Forcados  river ; 
(3)  Digali  station ;  (4)  Messrs.  Holt's  screw  steam  lighter  Trader  ashore ;  (5)  Niger 
Company's  s.w.  Kaduna;  (6)  Mureji  village;  (7)  Government  rest-hulk  Africa  at 
Mureji;  (8)  Typical  river-side  village  between  Mureji  and  Jebba;  (9)  Approaching 
Ogudu;  (10)  Native  canoes  atOgudu;  (11)  The  landing-placo  at  Jebba;  (12)  View 
on  approaching  Jebba;  (13)  The  Niger  above  the  Kissa  gorge;  (14)  General  view  of 
Fort  Goldie;  (15)  View  down  the  Niger  from  Fort  Goldie  landing-place;  (16)  View 
across  the  river  from  Fort  Goldie  to  Badjibo;  (17)  A  typical  scene  on  the  departure 
of  a  Government  officer,  Fort  Goldie;   (18)   The  landing-place  at  Leaba   West; 

(19)  View  down-stream  from  Leaba  West;  (20)  Leaba  Fast;  (21)  Approaching 
Wuru;  (22)  View  down-stream  from  Wuru  Portage;  (23)  View  above  the  Wuru 
rapids;  (24)  Canoes  sscending  the  Wuru  rapids;  (25)  The  Warn  rapids;  (26)  The 
Niger  near  Potash! ;  (27)  View  of  the  Niger :  (28)  Leaving  the  village  of  Longun- 
gere;  (29  and  80)  Unloading  at  the  Garafini  portage;  (31)  View  down  the  Niger 
from  Garafini;  (32)  The  big  bend  on  the  Malali  rapids;  (53)  The  river  above  the 
Malali  rapids;  (34)  A  street  scene  in  Bussa;  (35)  The  market- nlaoe  in  Bussa; 
(36)  The  new  cantonment,  Bussa ;  (37)  The  doctor's  house,  Bussa ;  (38)  The  Niger 
at  Ganakain;  (89)  Warra  landing-place;  (40)  Canoes  leaving  Warra;  (41)  Native 
huts  on  Newmn  island;  (42)  View  up  the  Western  river  from  Sagonu;  (43)  The 
Oku  rapids ;  (44)  Canoes  ascending  the  Western  river ;  (45)  Canoe  wrecked  in  Western 
river;  (46)  (^ingima  river;  (47)  Yelwa;  (48)  View  in  Yelwa  market-place;  (49) 
Traders  stock  caravans  at  Yelwa ;  (50)  View  from  the  old  Government  cantonments, 
Yelwa;  (51)  Inegu  landing-place;  (52)  Sorogo  landing-place;  (53)  View  looking 
towards  Illo ;  (54)  The  guard-room  and  entrance,  Illo  Fort ;  (55)  The  district  officer's 
house  at  Illo  Fort. 

Vagetation  Types.  Xarsten  and  Schenok. 

Vegetationsbilder,  herausgegeben  von  Dr.  G.  Karsten  und  Dr.  H.  Schenok. 
Dritte  Keihe.  Heft  6.  Vegetationsbilder  aus  Kleinasien.  Von  Dr.  Emerich 
Zederbauer.    Jena  *.  Gustav  Fischer,  1906. 

N.B.~It  would  greatly  add  to  the  value  of  the  eolleotion  of  Fhoto- 
graphs  which  has  been  established  in  the  Map  Boom,  if  all  the  Fellowi 
of  the  Society  who  have  taken  photographs  during  their  travels,  would 
(brward  copies  of  them  to  the  Map  Curator,  by  whom  they  will  be 
acknowledged.  Should  the  donor  have  purchased  the  photographs,  it 
will  be  useftd  for  reforence  if  the  name  of  the  photographer  and  his 
address  are  given. 
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THE  WRECKS  OF  THE  SPANISH  ARMADA  ON  THE  COAST 

OF  IRELAND.* 

By  WM.  SFOTSWOOD   GREBN,  M.A.,  F.R.G.S.,  M.B.I.A., 
Chief  Inspector  of  Irish  Fisheries. 

There  are  points  at  which  history  and  geography  meet,  and  where 
history  provides  material  that  geography  alone  oan  weave  into  shape. 
In  the  case  of  the  destruction  of  the  Spanish  Armada  by  Atlantic  seas, 
chiefly  on  the  west  coast  of  Ireland,  the  event  was  of  such  supreme 
importance  in  itself,  and  occupies  such  a  prominent  place  in  history 
and  in  the  imagination  of  the  British  people,  that  I  may  be  pardoned  if 
I  assume  that  every  detail  that  can  be  found  out  as  to  the  wrecks  of  the 
ships  is  worthy  of  record.  Since  the  State  papers  of  England,  Ireland, 
Spain,  Venico,  and  the  Papal  States  of  the  period  of  Queen  Elizabeth 
have  been  published,  it  has  l)een  found  possible  to  get  at  the  very 
sources  of  the  history  of  the  enterprises  and  intrigues  of  that  brilliant 
time. 

Captain  Duro  in  Spain,  and  Mr.  Froude  in  England,  were  probably 
the  first  to  avail  themselves  of  the  Spanish  papers  of  Simancas.  The 
editors  of  the  State  papers,  especially  Major  Martin  A.  S.  Hume,  have, 
in  their  introductions  and  other  writings,  done  good  service  in  bring- 
ing out  many  details  of  deep  interest,  which  they  were  in  a  specially 
favourable  position  to  discover. 

Other  historians,  Prof.  Laughton,  for  example,  in  '  The  Defeat  of 
the  Spanish  Armada,'  and  Julian  Corbett  in  his  '  Drake  and  the  Tudor 
Navy,*  have  seized  upon  the  information  thus  provided,  and  given  to 
us  the  result  of  their  investigations.  The  only  reason  I  can  offer  for 
entering  the  lists  on  such  a  subject  is,  that  I  may  claim  to  look  at  the 

*  Reail  at  tin*  Royal  (ieographical  Society,  February  9,  190G. 
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faots  from  a  slightly  different  point  of  view,  and  if  I  have  been  able 
to  see  a  few  things  that  others  have  missed,  it  is  simply  beoause  I 
have  had  special  opportunities  of  studying  the  geographical  side  of  the 
question. 

In  1890  and  1891  it  became  my  duty  to  make  a  special  Fishery 
Surrey  of  the  west  coast  of  Ireland.  I  had  to  navigate  all  harbours, 
channel?,  and  creeks  on  that  coast,  and  while  primarily  interested  in 
the  present  condition  of  the  inhabitants,  the  traditions  of  the  past  that 
still  linger,  aroused  my  interest  in  the  history  of  the  places  we 
frequented,  and  to  which  I  have  many  times  returned  in  succeeding 
years. 

There  proved  to  be  many  interesting  events  associated  with  those 
wild  western  bays,  but  none  probably  of  so  much  general  interest  as 
the  wrecks  of  the  Armada.  Twenty-five  ships*  appear  to  have  been 
wrecked  on  the  Irish  coast,  while  others  reached  safe  anchorages  on 
that  coast,  and  were  among  thosd  that  ultimately  returned  to  Spain. 

Before  taking  up  the  story  of  these  wrecks,  we  must  consider  what 
previous  knowledge  the  Spaniards  had  of  navigation  on  the  Irish 
coast.  That  they  showed  a  remarkable  amount  of  knowledge  of  this 
kind  is,  I  think,  a  fact,  for  they  frequently  brought  their  big  ships  to 
anchor  in  exactly  the  best  places.  Mr.  Froude,  who  was  evidently 
impressed  by  this,  attributes  this  successful  pilotage  to  Maurice  Fitz- 
Qerald  the  titular  Earl  of  Desmond,  Fitzmaurice,  and  some  other  Irish- 
men, who  were  on  board.  There  is  nothing  to  show  that  any  of  these 
gentlemen  were  navigators.  Most  probably  they  were  not  The  Irish 
themselves  at  this  time  were  not  given  to  navigation,  though  the 
O'Flahertys  and  0*Malleys  of  Connaught  were  remarkable  exceptions 
to  this  rule.  The  fact  is,  that  among  the  crews  of  the  Spanish  ships, 
besides  a  few  Scotch  and  Irish  pilots,  there  must  have  been  hundreds 
of  men  accustomed  for  years  to  take  part  in  the  Irish  fisheries  and 
Irish  trade.  In  Duro's  list  of  pilots  and  **  experts,"  almost  all  the 
names  indicate  Italians  or  Spaniards. 

Spanish  intercourse  with  Ireland,  of  which  so  many  traces  still 
remain,  went  on  for  centuries  prior  to  the  days  of  Elizabeth,  and,  in  the 
years  immediately  before  the  sailing  of  the  Armada,  the  Spaniards  on 
the  Irish  coast  were  not  only  represented  by  the  crews  of  the  six 
hundred  Spanish  fishing  boats,  of  which  Sir  Humphrey  Gilbert  makes 
a  special  report  to  the  queen, f  but  also  in  permanent  fishing  establish- 
ments on  the  coast. 

Sir  Francis  Drake  drew  up  a  complete  scheme  for  capturing  these 
trading  sbips  and  fishing  boats,  and  he  states  that  the  fishing  vessels 


*  If  the  Hulk  that  got  into  Donegal  was  lost,  the  number  would  be  twenty-fi?e 
(see  State  Papers,  Ireland,  1588-92,  p.  64). 

t  Carew  Papers,  1572,  p.  422 ;  also  ibid.,  1580,  pp.  285-286. 


THS  WRECKS  or  THE  3PAMSH  ARUADA  ON  THE  00A9T  OT  IRELAND.    431 
Trare  each  of  abont  100  toiui  bntthen.*     Owing  to  the  preTailing  sonth- 


weaferly  and  north -weaterlj  winds,  the  ran  to  and  fro  between  Spain 

and  the  west  of  Ireland  was  a  oomparatively  eaay  voyage  for  vessels 

•  State  Paper*  (Spaui»h),  Febrnary  7, 1587. 
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that  could  wait  a  little  for  a  fair  wind.  And  the  west  of  IrelMid  then 
Beemod  to  be  for  fishing  what  the  banks  of  Newfoundland  have  since 
become. 

From  this  personal  knowledge,  which  the  Spaniards  gained  by 
experience,  we  naturally  turn  to  the  maps  or  charts  of  the  coast. 
Merciitor's  charts,  published  20  years  liefore  the  Armada  time,  are  very 
accurate,  and  his  chart  of  the  eastern  Atlantic  compares  favourably 
with  charts  made  long  after.  Other  maps  of  this  date  and  later  show 
great  inaccuracies  in  detail.  In  Norden's  map,  published  in  1610,  a 
line  drawn  from  Teelin  head  in  Donegal  to  a  berth  off  the  Blaskets  in 
Kerry  represents  a  safe  course  for  a  ship  to  clear  all  land,  while  in 
actual  fact  the  north  coast  of  Mayo,  terminating  in  Eagle  island,  pro- 
jects 40  miles  to  the  westward  of  this  line,  and,  with  the  exception 
of  Broadhaven,  in  which  one  Armada  ship  was  lost,  presents  a  line  of 
precipitous  cliffs,  with  no  creek  in  which  a  ship  could  shelter.  Eight 
of  the  ships  known  to  have  been  caught  by  this  trap  were  loBt,  and 
possibly  others  were  dashed  against  the  iron-bound  Mayo  shore,  of 
which  no  records  exist.  Even  at  the  present  day  a  ship  might  well  be 
wrecked  on  these  Mayo  cliffs  and  escape  all  notice,  for,  owing  to  the 
tops  of  the  cliffs  being  the  highest  land  and  the  ground  sloping  down 
as  you  go  inland,  the  very  sparse  population  command  no  view  from 
their  dwellings  of  what  goes  on  on  the  sea. 

The  tales  of  the  few  Spaniards  who  escaped  when  the  ships  were 
lost  sometimes  show  what  at  first  sight  seems  marvellous  ignorance 
of  the  places  where  they  were  wrecked,  and  some  writers,  taking  these 
accounts  as  accurate,  have  got  into  hopeless  confusion  in  attempting 
to  fix  the  scenes.  Many  of  the  survivors  were  soldiers,  who  took 
but  little  interest  in  the  problems  of  navigation  that  the  sailors  were 
striving  to  solve ;  many  of  the  accounts  were  passed  from  men  of  one 
ship  to  men  of  another  before  the  story  became  embodied  in  a  despatch 
to  Spain,  or  to  England,  as  tho  case  might  be.  In  illustration  of  this, 
the  survivors  are  frequently  found  describing  any  headland  from  the 
north  of  Donegal  to  the  south  of  Cork  as  "  Cape  Clear."  Now,  Cape 
Clear,  being  at  the  extreme  south  of  Ireland,  would  not  come  in  sight 
at  all  if  they  followed  tho  sailing  directions  given  to  them,  and  most 
frequently  what  they  mean  by  Cape  Clear  is  any  headland  they  first 
fell  in  with. 

Prior  to  the  period  of  the  Armada,  Spaniards  had  done  much 
towards  the  advancement  of  scientific  navigation,  and  many  works 
in  Spanish  had  been  written  on  the  subject.  Their  latitude  observa- 
tions, taken  with  the  cross-staff  or  astrolabe,  seem  wonderfully  accurate 
wherever  it  is  i>ossible  to  check  them.  Watches  had  been  recently 
invented,  and  though  their  use  in  obtaining  longitude  had  been  sug- 
gested, it  does  not  appear  that  the  method  had  come  into  general  use. 
Longitude  at   sea  was  fixed  by  combination   of  dead-reckoning  with 
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latitude  observations,  but  the  use  of  the  log  was  noknowD.  Great-oirole 
sailing  was  beginning  to  be  understood.  The  measurements  of  distanoe 
were  sometimes  confusing,  as  loagnes  may  mean  anything,  from  an 
Italian  league  {wliich  was  1000  yards)  to  a  league  referred  to  by  Flemish 
captains,  which  measured  fifteen  to  a  degree.  The  league  used  by  the 
Spaniards  was  the  same  as  ours,  and  the  distances  mentioned  in  their 
logs  are  generally  acourate.  For  example,  one  ship  of  the  Armada, 
having  got  ber  latitude  by  observation,  fixed  her  position  by  sounding 
in  1 25  fathoms  on  the  Bockall  bank,  and  entered  her  distance  from  the 
Irish  coast  as  95  leagues,  which  was  approximately  the  distance  to  Erris 
Head.*  An  important  correction  which  has  to  be  considered  in  reading 
the  narrative?,  is  that  the  variation  of  the  compass  for  tho  British  area 


in  1588  averaged  about  10 '  K.,  compared  with  about  20"  W.  as  it  is  at 

present. 

Wbon  the  sun  set  on  Friday,  August  3  (Old  Utyle),  1588,  the  Duke 
of  Mediaa-Sidonia  saw  the  last  of  the  British  fleet.  They  had  escorted 
him  till  thoy  wore  abreast  of  the  Firth  of  Forth,  to  make  sure  that  he 
did  not  attempt  a  landing  in  Scotland. 

He  had  now  time  to  collect  his  remaining  squadrons  and  issue  orders 
for  the  long  voyage  that  was  before  them.  A  copy  of  the  sailing 
orders  he  distributed  was  found  in  one  of  the  vessels  wrecked  in 
Ireland,  and  a  translation  made  at  the  time  is  still  extant.     It  runs 

*  lielacioa  de  Marcot  lU  Aranibaru  iu  Duiu'h  '  l.a  Aiuuulu  luvtuciLilu.' 
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"  The  Course  that  shall  be  Held  in  the  Return  of  this 

Army  into  Spain. 

'*  The  cotirse  that  is  first  to  be  held  is  to  the  North-North- 
East,  until  you  be  found  under  61  degrees  and  a  half:  and 
then  to  take  great  heed  lest  you  fall  upon  the  island  of 
Ireland,  for  fear  of  the  harm  that  may  happen  unto  you  upon 
that  coast. 

"'  Then  parting  from  those  Islands,  and  doubling  the  Gape 
iu  61  degrees  and  a  half,  you  shall  run  West-South- West  until 
you  be  found  under  58  degrees  :  and  from  thenoe  to  the  South- 
West  to  the  height  of  53  degrees:  and  then  to  the  South- 
South- West,  making  to  the  Capo  Finisterre,  and  so  to  procure 
your  entrance  into  the  Groyne  or  to  Perrol,  or  to  any  other 
port  of  the  coast  of  Galicia."  * 

It  was  a  very  safe  course,  so  far  as  the  Irish  coast  was  concerned,  if 
a  long  one.  The  ships  were  to  tarn  west  so  as  to  clear  the  north  of 
Shetland  by  30  miles ;  to  keep  north-westward  of  Bockall,  and  when 
altering  their  course  to  south-south-west,  were  to  be  360  miles  west  of 
Galway.  If  the  course  here  given  was  followed,  it  would  not  lead  to 
Gape  Finisterre  at  all,  but  out  into  the  direction  of  the  Azores.  There 
is,  however,  a  very  evident  error  of  transcription  in  the  last  "leg" 
of  this  course.  It  should  read  "  S.E."  not  "  S.S.W,"  The  Spanish 
words  for  east  and  west  are  so  much  alike  that  the  error  was  easy. 
These  sailing  directions  were  not,  however,  adhered  to,  for  a  British 
fishing  boat  reported  the  wonderful  sight  she  saw  on  September  8, 
as  she  was  returning  from  Shetland  to  England — a  great  fleet  of 
''monstrous  great  ships,  with  all  sheets  aftward"  (that  is,  running 
before  the  wind),  making  for  the  sound  between  Fair  Isle  and  Orkney .^ 
The  Duke  and  other  officers  of  the  fleet  also  state  that  this  was  the 
route  taken. 

Don  Baltasar  de  Zuniga  was  landed  at  Scalloway,  in  Shetland,  on 
August  10,  with  despatches  for  Spain,  which  he  delivered  safely.^ 

As  the  fleet  passed  the  Orkneys  we  may  take  stock  of  the  number 
of  ships  composing  it.  This  has  been  variously  stated  as  80  or  100. 
Both  these  figures  are,  I  expect,  under  the  mark.  The  Armada  had 
left  Spain  130  strong,  but  I  think  Prof.  Laughton's  statement  may 
be  accepted  that  the  number  of  vessels  of  all  sorts,  including  despat(di 
boats  and  zabras,  that  actually  entered  the  English  channel  was  no 
more  than  120,  of  which  seven  large  ships,  the  San  Salvador ^  Baeario^ 


*  State  Papers  (Ireland),  vol.  187,  1. 

t  LaughtoD,  *  Spanish  Armada,'  vol.  2,  p.  137. 

X  fc>tate  Tapers  (VenetiaD),  1588,  document  745. 
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Santa  Ana,  San  Lorenzo,  Maria  Juan,*  San  Filipe,  and  San  Mateo,  were 
lost  during  the  days  of  fighting.  The  San  Juan  de  Sictlia  went  down 
in  the  North  sea.  The  Falco  Blanco  (mayor)  was  captured  when  trying 
to  get  back  through  the  Channel.  The  balance  of  those  missing 
was  mostly  made  up  of  small  craft,  one  of  which  at  least  is  known 
to  have  gone  off  to  communicate  with  the  Duke  of  Parma,  and  did 
not  return. 

Taking  the  number  of  ships  that  passed  the  Orkneys  as  100,  and 
allowing  that  57  of  them  got  back  to  Spain,  which  I  think  is  nearly 
correct,  the  result  may  be  stated  as  follows:  The  Oran  Gri/on,  after 
taking  on  board  a  portion  of  the  crew  of  the  Barque  of  Hamburg,  which 
went  down  in  the  Atlantic,  put  back  and  was  lost  on  Fair  Isle ;  t  2  ships 
lost  on  Scottish  coast,  the  Fhrencia,  in  Sound  of  Mull  (wreck  now 
being  explored),^  and  a  vessel  called  the  San  Juan  on  the  outer  Heb- 
rides ;  §  25  lost  on  coast  of  Ireland  ;  2  blown  by  storm  into  the  English 
channel;  |{  57  returned  to  Spain;  12  unaccounted  for.     Result,  100. 

Of  the  twelve  unaccounted  for,  some  were  probably  lost  on  the  out 
isles  of  Scotland  and  of  Ireland,  while  others  may  have  gone  down  at  sea. 

Of  the  ships  that  passed  westwards  into  the  Atlantic,  there  was 
the  Capitana  General,  San  Martin,  with  the  Duke  of  Medina  Sidonia  on 
board;  and  the  San  Juan,  on  which  went  Martinez  de  Kecalde,  the 
Admiral  of  the  Armada. 

The  Levantine  squadron  was  represented  by  the  Begazzona,  a  ship 
of  1200  tons  and  the  largest  in  the  fleet;  and  by  others,  including  La 
Trinidad  Valencera  and  La  Bata  Encoronada,  The  last  ship,  specially 
well-found,  was  commanded  by  Don  Alonso  de  Leyva,  and  with  him 
were  many  of  the  noble  youths  who  had.  come  to  be  present  at  the 
invasion  of  England.  On  this  ship  great  state  was  observed,  and  on 
the  way  to  the  Channel  banquets  had  been  given  at  which  the  Duke  and 
other  high  officers  of  the  fleet  were  present.!  The  Bata,  too,  was  one  of 
the  hardest  of  fighters,  and  was  in  the  thick  of  every  engagement ;  while 
her  commander,  in  the  opinion  of  many,  should  have  been  the  leader  of 
the  Armada. 

Of  the  galleasses,  the  ships  with  oars  worked  by  hundreds  of  slaves, 
there  were  the  Napolitana,  the  Gerona  and  the  Zuniga.  The  remainder 
of  the  fleet  was  made  up  of  galleons,  transports,  and  the  smaller  craft 
known  as  pataches  and  zabras  belonging  to  various  squadrons. 

All  the  ships  were  now  short  of  water  and  provisions,  though  some 


*  State  Papers  (Venetian),  1588,  document  746. 
t  Hume,  Transactions  of  li.  Hist.  Society,  vol.  11. 
X  Duke  of  Argyle  in  Pall  Mall  Magazine,  vol.  86,  No.  149,  p.  372. 
§  Hume,  Trans.  B,  Hist.  Soc.,  vol.  11. 

II  suite  Papers  (Venetian),  1588,  No.  765;   also   (Spanish),  p.  462.     Laughton, 
*  Defcut  of  the  Spanish  Armada,'  vol.  2,  p.  386. 
Y  *  liarleian  Miscellany,'  vol.  1,  p.  140. 
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were  better  off  than  others.  Numbers  of  men  were  sick,  and  the  small 
relief  that  was  gained  at  Scalloway,  from  the  trading-vessels  captured, 
did  little  to  alter  the  deplorable  state  of  the  crews. 

With  the  wind  north-east,*  they  passed  the  Orkneys  on  August  9 
and  10,  and,  according  to  the  log  of  the  Zuniga,  she  and  some  of  the 
others,  including  the  San  Martin,  ran  400  miles  in  three  days,  and 
sighted  the  north  of  Ireland.  Then  the  wind  went  to  the  south,  and 
drove  the  whole  fleet  northwards;  f  but  on  the  15th  the  Duke  was  able 
to  report,  when  about  70  miles  north-west  of  Kockall,  that  95  ships 
were  with  him.  j:  On  August  23  and  24  there  was  a  great  storm,  which 
scattered  the  ships,  and  on  August  20  some  found  themselves  in  63^ 
N.  lat.  Survivors  inform  us  that  at  this  time  frequent  inquiries  were 
made  from  the  flag-ship  as  to  the  welfare  of  the  Bata  and  of  Don 
Alonso  de  Ley  va. 

When  the  Armada  was  in  lat.  58"^  N.  off  Bockall,  a  momentous 
conference  took  place  on  board  the  San  Martin  as  to  whether  it  would 
be  better,  on  account  of  the  famishing  state  of  the  crews,  to  make  for 
the  Irish  coast,  or  to  follow  the  safer  course  into  the  Atlantic.  We  can 
quite  imagine  how  difficult  it  was  to  reach  unanimity  on  such  a  terribly 
pressing  question.  Galderon  reports  that,  while  Diego  Flores  advo- 
cated the  former  course,  the  Duke  was  led  to  decide  to  keep  to  the 
westward.  Kecalde,  however,  with  seventeen  ships,  had  already 
separated  from  the  Duke;  in  desperate  straits  for  fresh  water,  and 
with  the  crews  dying  by  scores,  they  arrived  at  the  fateful  decision  of 
making  for  the  Irish  coast. 

Besides  those  ships  that  at  flrst  accompanied  Kecalde,  others  that  had 
suffered  special  damage  in  the  fighting,  and  were  to  leeward,  joined 
him  later  on,  all  hoping  to  reach  port,  obtain  water,  and  do  some 
repairs.  So  that  the  Lord  Deputy  Fitzwilliam  may  not  have  been 
far  wrong  in  reporting  that  fifty-nine  ships  were  sighted  from  the  Irish 
coast.§ 

The  galleass  Zuhiga,  after  her  rudder  was  injured  in  a  gale,  fell  in 
with  the  Duke's  squadron,  but  the  Duke  told  her  commander  that  he 
could  render  no  assistance,  and  he  would  have  to  get  on  as  best  he 
could.  Falling  away  to  the  south-east,  he  came  up  with  Kecalde,  but 
their  appeal  for  help  again  met  with  a  similar  answer,  and  as  host  she 
could  the  Zunitja  made  her  way  southward. 

The  ships  that  had  followed  Kecalde  were  again  scattered  in  a 
south-westerly  gale  on  September  2,  and,  according  to  their  position 


♦  Laughton,  vol.  2,  p.  370. 
t  State  papers  (Spanish),  1587-1603,  p.  4G1. 

t  One  of  the  prisoners  examined  at  Dingle  said  he  thought  this  figure  was  too 
high,  as  he  only  counted  75  ships  on  that  day. 
§  State  Papers  (Ireland),  vol.  136,  p.  43. 
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to  windward,  they  all  dropped  in  upon  the  Irish  ooast  at  different 
points  about  the  same  time,  between  September  1  and  5. 

We  must  imagine  this  group  of  yessels  approaching  the  Irish  ooast 
from  the  north-west,  and  forced  inshore.  Those  most  to  windward 
would  reach  Kerry,  others  Clare,  Galway,  or  Mayo ;  while  the  leeward 
ships,  failing  to  weather  the  north-west  comer  of  Mayo,  would  fall 
away  into  Donegal  bay.     And  in  this  order  they  arrived. 

Some  ships  that  sighted  Ireland  at  this  time  tacked  to  north-west 
and  gained  an  offing  before  the  wind  veered,  and  thus  escaped ;  among 
those  was  Galderon's  hulk  San  Salvador. 

Martinez  de  Becalde  could  not  personally  take  much  part  in  the 
direction  of  affairs,  for  he  was  very  ill ;  according  to  the  evidence  of 
one  of  the  prisoners  examined  at  Dingle,  he  took  to  his  bed  after  the 
battle  of  Gravelines,  and  never  left  it  until  the  day  they  sighted 
the  coast  cf  Kerry.  Experienced  old  sailor  that  he  was,  he  no  doubt 
pulled  himself  together  when  the  landfall  had  to  be  made,  and  thus 
brought  his  ship,  with  two  despatch  vessels,  on  September  5,  safely  to 
anchor  under  the  lee  of  the  Great  Blasket  island.  Another  large  ship, 
which  had  sighted  the  Blaskets  on  September  1,  and  had  been  standing 
off  and  on,  met  him  at  sea  and  followed  him  in  in  safety.  This  ship 
was  the  vice-flagship  of  the  Gastillian  squadron,  and  must  have  been 
the  San  Juan  Bautista.^  During  the  gale  of  the  10th,  the  Nuestra  SeHora 
de  la  Bosa,  in  attempting  to  enter,  struck  a  rock,  but  ran  on,  firing 
guns  for  help.  She  anchored  near  to  Becalde,  but  at  two  in  the  after- 
noon suddenly  went  down.  Her  pilot's  son,  who  was  washed  to  the 
mainland  on  some  planks,  was  brought  a  prisoner  to  Dingle,  and  was 
the  sole  survivor.  He  gave  in  his  evidence  that  this  ship  carried, 
besides  her  own  guns,  twenty-five  field  pieces  of  brass,  and  60,000 
ducats  in  gold  and  silver  coin.  Following  the  N.S,  de  la  Bosa  at 
4  p.m.  came  the  San  Juan  of  Ragusa,  her  mainmast  gone  and  her  sails 
in  tatters.  She  also  anchored  near  to  Becalde  and  sank,  but  not  before 
the  crew  and  some  pieces  of  artillery  were  saved.  In  this  place  seventy 
years  ago  the  Blasket  islanders  fished  up  a  brass  gun,  about  a  three- 
pouuder.  Its  build  is  peculiar,  in  that  the  chase  is  heavier  than  the 
breech,  and  from  the  position  of  the  trunnions  it  balances  with  the 
muzzle  down.  The  coat-of-arms  on  the  gan  is  an  uprooted  tree  with 
a  band  across  it.     It  is  still  preserved  in  Glonskea  Castle,  near  Dublin. 

Becalde,  in  the  San  Juan,  and  the  surviving  ships  with  him,  remained 
in  the  Blasket  sound  for  thirteen  days,  and  then  passed  on  to  Spain. 
Becalde  showed  consummate  skill  in  selecting  his  anchorage,  for  the 
only  wind  that  could  make  it  unsafe  would  be  a  fair  wind  for  Spain. 
] before  ho  anchored,  or  soon  after,  a  large  Biscayan  fell  away  to 
leeward,  between  the  Blaskets  and  Kerry  Head,  and  was  lost  with  aU 


•  « 


Durd,  Lu  Armada  Invencible,'  p.  315. 
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hands,  while  a  zabra,  with  twenty-four  men,*  went  ashore  in  Tralee 
bay,  where  her  crew  were  all  hanged. 

On  or  about  the  day  that  Becalde  entered  the  Blasket  sound,  four 
large  ships  and  three  despatch  boats  entered  the  Shannon,  and,  sailing 
up,  anchored  safely  in  Scattery  roads.  In  the  State  Papers  it  is  called 
'*  Bayiskeith,"  but  as  Inishcathy,  or  Inishkeith,  was  the  old  name  for 
Scattery  island,  the  best  roadstead  in  the  lower  Shannon  is  undoubtedly 
indicated. 

That  the  ships  should  have  reached  Scattery  roads  and  left  without 
mishap  is  another  instance  of  good  pilotage.  While  there  they  burnt 
the  Si,  Marcos^  a  great  galleon  that  had  suffered  much  in  the  fighting, 
and  was  no  longer  seaworthy.  The  remaining  ships  left  the  Shannon 
on  the  11th,  the  wind  then  being  north-east,  and  possibly  were  among 
those  that  got  back  to  Spain. 

In  Mai  bay,  on  the  west  coast  of  Clare,  on  September  10,  at  two 
o'clock  in  the  afternoon,!  two  large  ships  were  wrecked :  one,  hailing 
from  San  Sebastian,  came  ashore  at  Doonbeg;  another,  a  ship  of 
Flanders,  after  an  attempt  to  get  shelter  behind  Mutton  island,  was 
wrecked  under  Tromra  castle. 

Numerous  local  traditions  about  these  wrecks  exist,  some  quite 
fabulous,  but  the  relics,  which  were  numerous  up  to  the  early  part  of 
last  century,  haye  disappeared,  except  a  richly  carved  and  inlaid  oak 
table  with  mahogany  top  preserved  in  Dromoland  castle  (see  p.  446). 
The  graves  of  the  men  washed  ashore,  or  executed  by  Boetius  MaoClanoy, 
Sherriff  of  Clare,  are  still  shown  at  Spanish  Point,  near  Miltown  Mai  bay. 

The  galleass  Zuiiiga^  which  had  nearly  succeeded  in  rounding  the 
Blaskets,  was  driven  by  the  westerly  gale  back  on  to  the  coast  of  Clare ; 
but  the  wind  shifting  to  south,  and  finding  herself  hemmed  in  by  land 
on  both  hands,  she  ran  up  Liscanor  bay  on  September  5,  and  found 
safe  anchorage  off  the  castle  of  Liscanor.  Juan  de  Saavedra,  who  com- 
manded the  infantry  on  board  her,  in  a  letter  to  the  king  called  the 
place  "  Tue,"  which  Major  Hume,  in  editing  the  Spanish  State  Papers, 
suggests  meant  '*  Tralee."  It  could  not  have  been  Tralee,  for  the  ship 
was  driven  by  a  southerly  gale,  which  would  have  been  right  out  of 
Tralee  bay.  Moreover,  when  her  boat  landed,  seeking  food  and  pro- 
visions, the  sheriff  reported  that  the  ship  that  was  anchored  a  mile  off 
the  castle  of  Liscanor  was  the  Sumigaj\ 

"  Tue  "  would  have  been  the  Spanish  phonetic  spelling  of  the  Irish 
word  tutith  for  "  district,"  Tuath  i  Conor,  or  "  the  district  of  Conor," 
being  the  old  name  for  the  region  surrounding  Liscanor  bay. 

The  Zuniga  sailed  on  the  12th  with  a  fair  wind,  and  got  clear  of  the 
Irish  coast. 

A   great   number,   probably   twenty  ships,   of  the   Armada   were 

•  State  Papers  (Spanish),  1587-1G03,  p.  4G^. 
t  Ibid.,  1588,  p.  463.  X  Carow  Papers. 
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sighted  off  the  Clare  oout :  fonr  anchored  in  the  open  sea  off  Loop 
head ;  two  of  these  were  probably  those  wrecked  in  Mai  bay,  while  the 
others,  as  well  as  two  ships  which  were  seen  at  anchor  for  three  days 
outside  the  Arron  islands,  may  have  left  the  ooast  in  safety. 

The  Falco  Blanco  (mediano)  was  lost  somewhere  in  Connemara — 
that  is,  in  Tige  ne  Bonlie  O'Flahertie's  oonntry.  Tradition  points  to 
Davillaun,  near  Boffin,  as  a  possible  site.  Unlike  Clare,  this  country 
was  practically  outside  English  control,  and  the  snrviTors  of  this 
wreck,  iuolading  Don  Luis  de  Cordova,  were  at  first  cared  for  by 
the  O'Flaherties,  who,  sailors  thomselTea  and  knowing*  something  of 


lY,  SHOWING  IN 


the  outside  world,  were  inclined  to  protect  the  enrvivors.  Threats, 
however,  induced  them  to  deliver  up  the  prisoners,  and,  with  the 
exception  of  Don  Lnia,  a  few  officers,  and  two  others  who  were 
hidden  away  by  the  townsijeople,  they  were  all  beheaded  or  hanged 
in  Galway.*  The  guns  of  the  Faleo  Blanco  and  of  two  other  ships 
wrecked  in  Mayo  were  afterwards  used  by  the  O'Flaherfiea  and  Burkes 
to  fortify  their  castles  when  they  went  into  rebellion  against  the 
English.  A  galleon  sailed  up  to  within  a  mile  of  Galway  seeking 
relief,  seventy  of  her  company,  who  landed, |  were  made  prisoners,  but 
the  ship  and  over  300  men  were  lost} 

*  HaT<l<man,  '  Ilistory  or  Uslwaj.' 
t  Ibid. 

I  Ed.  WLjIu  iu  Btulc  Tapera  (Trclaml).     AccorJing  lo  lociil  tradilioD, a  large  piece 
of  uak  embedded  in  the  Band  at  Itaroa  U  a  portion  of  tbu  ablp. 
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Paflsing  north  of  Galway  to  Clew  bay  and  Majo,  we  meet  with 
definite  information  of  the  loss  of  the  great  ship  El  Chan  Grin,  with 
Don  Pedro  de  Mendoza  on  board ;  striking  the  rooks  of  Glare  island, 
she  went  down.  For  some  days  those  who  had  escaped  safe  to  land, 
numbering  one  hundred,  hoping  that  their  lives  at  least  would  be 
spared,  and  hearing  that  other  Spaniards  had  landed  to  the  north- 
ward, asked  that  they  might  be  sent  in  boats  to  the  mainland;  but 
Dowdarra  O'Mailie,  who  was  chief  of  the  island,  and  wished  to  stand 
well  with  the  English,  put  them  all,  including  Don  Pedro,  to  the  sword. 

Another  ship  was  wrecked  in  Olew  bay,  at  a  place  then  called 
Finglass,  in  the  barony  of  Borrishoole.  From  this  wreck  sixteen  men 
landed.  Tourglass,  on  the  Currawn  peninsula,  is  evidently  the  site, 
for  local  tradition  still  points  to  the  ledge  on  which  the  Spanish 
warship  struck. 

One  of  the  most  interesting  places  in  connection  with  the  Armada 
is  Blacksod  bay.  In  the  Irish  State  Papers  we  find  that  a  great  ship 
came  into  the  bay  on  September  6  or  7,  and  anchored  in  the  middle  of 
the  bay  between  Torane  and  Ballycroy.  This  ship  was  no  other  than 
La  Bata  Encaronada^  with  Don  Alonso  de  Ley va  and  his  young  nobles 
on  board. 

Mr,  Froude  gives  a  faithful  account  of  the  wreck  of  this  ship,  but 
he  gets  into  confusion  as  to  the  subsequent  events.  Soon  after  the 
Bata  anchored  off  Ballycroy,  which  was  an  exposed  anchorage,  another 
great  ship,  the  Duquesa  Santa  Ana,  sailed  in,  and,  going  up  the  bay,  was 
reported  to  be  at  **  PoUilly,  off  Torane."  This  is  the  best  anchorage  in 
Blacksod,  and  would  nowadays  be  described  as  "  £lly  bay  off  Tirawn." 

Besides  these  two  ships,  another  came  in  and  anchored  off  "  Beal- 
ingly,"  which  I  have  reason  to  believe  was  the  Bull's  Mouth  at  the 
southern  end  of  tlie  bay.  She  had  no  "  cock-boat,"  and  failed  to 
communicate  with  the  shore,  and  went  to  sea  after  a  week's  stay.  This 
vessel  was  probably  La  Nuestra  Senora  de  Begoiia,  for  when  the  Zumga 
left  Liscanor,  she  fell  in  with  the  Beyoria  at  sea,  and  received  from  her 
the  news  of  the  loss  of  the  Bata,  The  Bata  dragged  her  anchor,  and 
was  seen  stranded  on  September  11.  De  Leyva  and  his  company 
landed  and  proceeded  to  fortify  themselves  in  an  old  castle  close  by. 
Landing  all  the  treasures  that  they  could  save,  and  their  armour,  they 
burnt  the  wreck.  The  old  ruined  castle  of  Doona  marks  the  site  with 
accuracy. 

I  visited  this  place  some  years  since,  and  found  tradition  existing 
of  "the  great  ship  that  came  there,  hundreds  of  years  ago."  The 
people  had  on  various  occasions,  "when  the  strand  was  low,"  lifted 
some  of  the  timbers.  On  a  subsequent  visit,  I  secured  one  of  her 
frame  timbers  of  Italian  oak,  burnt  off  at  one  end. 

De  Leyva  did  not  stop  at  Doona,  but  crossed  the  bay  with  his 
company,  and,  joining  the  people  of  the  Santa  Ana,  they  proceeded  to 
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fortify  themselves  at  the  ruined  castle  of  TirawD,  but  subsequently 
went  on  board  again  and  put  to  sea. 

These  events  being  more  connected  with  history  than  geography,  I 
must  thus  dismiss  them  and  follow  the  fortunes  of'  the  Santa  Ana,  as 
I  think  I  have  found  the  exact  site  of  her  destruction.  Failing  to  get 
towards  Spain,  owing  to  the  wind  on  the  15th  having  backed  to  the 
southward  for  another  cyclone,  she  kept  away  northward  for  Scotland, 
but  is  reported  to  have  been  wrecked  in  Loughros  More  bay,  in  Donegal. 
De  Leyva  and  the  two  ships'  companies,  making  about  800  all  told, 
entrenched  themselves  on  shore  close  to  the  wreck  for  nine  days,  and 
then  made  their  way  overland  to  Killybegs.  Finding  there  the  galleass 
Geronn  in  a  very  battered  state,  they  repaired  her,  mending  her  rudder 
that  was  broken ;  and  on  October  16  put  to  sea  for  Scotland  with  1300 
men  on  board.  She  rounded  Ireland's  north  point  in  safety,  but,  her 
rudder  giving  way,  she  was  driven  at  midnight  on  to  the  "  Bock  of 
Bunbois,"  near  the  Giant's  Causeway,  and  all  perished  except  nine 
sailors  and  soldiers,  who  managed  to  reach  the  shore,  and  were  kindly 
treated  by  the  MaoDonnels  in  Dunluoe  castle.  These  men  told  the 
story  of  the  wrecks  of  the  Bata,  the  Santa  Ana,  and  the  Gerona  to 
survivors  of  another  wreck,  the  Valencera,  and  these  men,  in  repeating 
the  story,  mixed  up  the  events  regarding  each  of  these  ships,  so  that 
an  examination  of  the  geographical  conditions  can  alone  unravel  the 
tangle. 

Major  Hume's  criticism  *  of  Prof.  Laughton's  attempt  to  clear  the 
question  is  sound,  though  he  goes  astray  about  the  place  where  the 
Bata  sought  shelter  and  was  wrecked.  One  event,  however,  impressed 
itself  on  me  as  giving  a  most  reliable  clue.  As  the  story  comes  to  us, 
the  Bata,  finding  herself  drifting,  and  having  only  one  anchor,  passed 
a  cable  to  a  rock,  and  so  tried  to  save  herself  from  being  stranded.  Now, 
there  is  no  rock  oflf  Ballycroy  where  such  a  thing  would  be  possible ; 
the  only  rocks  where  such  a  manoeuvre  would  be  possible,  at  any  of  the 
places  where  these  wrecks  occurred,  are  in  Loughros  bay.  It  was, 
therefore,  I  feel  sure,  the  Santa  Ana  that  tried  this  plan  of  saving 
herself.  What  appear  to  be  her  remains  may  still  be  seen  when  tides 
are  low,  and  one  of  her  large  guns  lies  on  an  island  in  Kiltooris  lake, 
close  to  the  scene  of  the  wreck. 

Before  returning  to  the  order  I  have  followed  of  taking  the  ships 
from  windward  to  leeward,  it  may  be  well  to  deal  with  the  site  of  the 
last  great  catastrophe  that  closed  the  careers  of  Don  Alonso  de  Leyva 
and  his  gallant  company.  Tradition  connects  the  wreck  of  the 
Gerona  with  the  little  bay  called  Port  na  Spagna  to  the  eastward  of 
the  Giant's  Causeway,  but  those  who  reported  from  personal  knowledge 
said  she  was  wrecked  on  the  "  Rook  of  Bunbois,"  that  ip,  in  English,  the 


Hnme,  Trumaction^  of  the  R.  Hist.  Society^  vol.  11. 
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TOok  of  BiuhFoot,  whioh  ia  a  little  to  the  westward  of  tlie  Canseway ; 
and  the  Lord  Deputy  reported  December  31, "  that  three  fair  pieoes  of 
braes  lie  among  the  rocks  of  Bnnbojee,  where  Don  Alouso  was  drowned, 
and  oan  be  recovered." 

It  is  bard  to  donbt  tradition  that  has  fixed  a  name  to  a  place.  It  ia 
also  hard  to  believe  that  a  seoond  wreck  occurred  in  the  Tioioity  of  the 
Causeway,  beoanae  the  reports  of  events  about  Dunlnce  were  very  full 
and  complete.  Taking  all  things  into  account.  I  incline  to  the  oon* 
olaeion  that  the  remains  of  the  Gerona  lie  off  the  Bush  river  near  Fort 
Ballintrae. 


The  Lord  Deputy  did  not  get  -he  guns.  When  H.M.S.  Popinjaif 
came  to  raise  them,  they  found  that  the  MacDonnels,  aided  by  two 
Spaniards,  had  raised  the  guns  and  also  two  chests  of  treasure.  The 
guDs  were  used  to  defend  Dnnluce  castle  against  the  English,*  and  one 
of  the  chests  is  still  in  Glenarm  castle. 

But  to  return.  At  Inver,  in  Itroadhaveo,  one  large  ship  was  wrecked 
about  the  time  that  the  Bala  entered  Blacksod  bay,  but  beyond  the 
report  that  all  the  treasure  in  her  was  saved  by  the  Government  ofBoer, 
I  can  find  no  details.  She  was  the  first  of  those  trapped  by  the  north 
coast  of  Mayo,  which,  as  I  have  said,  projects  far  beyond  the  points 
shown  in  the  maps  of  the  west  of  Ireland  then  existing,  and  that  have 
come  down  to  us. 

•  Hill,  "The  MucDoDnela  of  ADtrim,'  p.  189. 
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Failure  to  weather  Eagle  islaiid  threw  uo  less  than  Dine  ehipg, 
inaluding  the  ship  lost  in  Broadhaven,  in  th«  direction  of  Donegal  baj", 
and  they  were  hopelessly  ombayed.  Passing  the  ship  wrecked  at  Inver, 
one  was  lost  on  the  coast  of  Tirawley,  possibly  in  Ballyoastle  or  Lackan 
bay ;  and  the  survivors  from  this  wreck,  inolndiug  some  ecolesiastics 
and  other  persons  of  note,  were  captnred  by  William  Bourke,  of 
Ardnaroe,  near  Ballioa,  and  by  him  were  handed  over  to  George 
Bingham,  brother  of  the  Governor  of  Connaiight,  who  executed  them. 

Farther  east  three  great  ships,  including  the  San  Juan  of  the 
squadron  of  Castillo,  driven  further  to  leeward,  and,  as  they  said,  "  fail- 
ing to  weather  Cape  Clear  "  (in  this  case  it  was  Ee^Ic  island),  anchored 
off  Streedagh  strand,  between  Sligo  and  Ballyshannon. 

History  in  this  oase,  as  contained  in  Captain  Cnellei's  letter,  first 
published  by  Captain  Buro,  and  of  whioh  several  translations  have 
been  made,  furnishes  ample  material  for  discnasing  qnestions  of  topo- 
graphy. The  ship  of  the  Levant  squadron,  probably  the  Zabta,  in 
nhich  Captain  Cuetler  then  was,  and  her  two  companions  were  driven 
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ashore  and  wrecked  in  the  north-weBteily  gale  of  September  10,  with 
the  loas  by  drowning,  or  masaaore  when  they  reached  the  shore,  of  over 
1200  men.  Eocks  off  the  eastern  end  of  Streedagh  etrand,  in  memory 
of  the  event,  still  bear  the  name  of  Carrig  na  Spagna,  and  Cneller  says 
the  shore  he  landed  on  was  "  a  beach  covered  with  very  fine  Band,  shut 
in  on  one  side  and  the  other  by  great  rocks,"  and  oonaidering  the 
direction  of  the  wind  and  other  oi roams tanoes,  the  smooth  strand  to 
the  eastward  of  Uilkhavon  was,  I  believe,  the  exact  spot  where  Cneller 
was  washed  ashore. 

The  Lord-Depnty  Fitzwilliam  visited  theso  strands  after  the  wreoks, 
Fenton  had  previonely  reported  1200  dead,  and  great  masses  of  wreok- 
age.  The  bodies  were,  no  doubt,  by  nature  or  by  human  agenoy, 
buried  in  the  sandhills,  and  nowadays,  when  storms  shift  the  dnnea, 
quantitioa  of  human  bones  aro  brought  to  light.  This  is  well  known 
to  the  local  inhabitants.  I  have  found  some  of  them  myself,  inshore 
from  where  Cueller's  ship  came,  and  being  told  that  they  were  of  more 
frequent  occurrence  along  the  Streedagh  shore,  I  searohed  the  dnnes 
there,  but  at  that  time  failed  to  find  any.  The  occurrence  is,  no  doubt, 
only  occasional.  A  gentleman  in  t^ligo  possesses  the  figure-head  of  one 
of  these  vessels,  but  I  know  of  no  other  relics. 

Mr.  Allingham,of  Bally  shannon,  has  done  much  to  elucidate  Captain 
Gueller's  wanderings  around  the  monntttins,  un<l  to  McClancey's  castle 
on  Longh  Melvin,  and  I  am  satisfied  that,  with  bis  aid,  I  have  followed 


THE  WRKCKS  OF  THB  BPAMISH  ABHADX  ON  THE  COAST  OF  IKSLAND.    445 

Caeller's  track  till,  nine  months  after  the  wreck,  he  v&a  ferried 
probably  from  Danseveriok,  ia  Antrim,  to  Scotland." 

One  of  the  Armada  transports,  that  had  "  oast  ont  120  great  horses 
and  60  mules  "  and  had  lost  her  mainmast,  was  assisted  into  Donegal 
faarbonr  by  a  turf  boat.  ^Vhether  she  was  BiibBequently  lost  or  not 
is  nncertain,  but  as  a  lai^e  ship  naa  reported  lost  in  O'BoyU's  country ,| 
I  think  she  may  have  been  the  one  referred  to. 

On  September  5,  three  ships  were  seen  from  the  Sligo  coast  making 
for  Killybegs.  One  of  these,  the  galleass  Qerona  referred  to  above,  got 
safely  in,  one  was  lost  a  little  ontside  the  entrance,  the  third  appears 
to  have  ran  ashore  in  the  harbour,  and,  breaking  up,  the  wreckage  was 
used  bj'  Ite  Leyva  and  his  people  in  repairing  the  Qerona.  When 
De  Leyva  therefore  reached  Killybegs,  he  fonnd  over  1500  Spaniards 
in  MoSweeny  ne  Bannagh's  oonntry  before  him,  but  when  pressed  to 
assist  the  obieftains  of  these  parte  in  making  war  on  the  English,  he 
replied  that  the  levying  of  war  in  Ireland  was  not  included  in  the 
instructions  he  had  received  from  King  Fhilip.{ 

At  the  entrance  of  the  United  Service  Institution  in  Whitehall  may 
be  seen  an  anchor  said  to  have  been  raieed  from  an  Armada  wreck  in 


*  Allinghani. '  CnpUin  Cncllnr'B  Adventures  in  Connaclit  and  UlsUr.' 
t  Carew  Papers,  1588,  p.  472. 

J  'Don  Pliilip  O'Sallivan  Beare.'    Tranalalion  by  M.  J.  Byrne  in  '  Ireland  nnder 
Elizabeth,'  p  UI. 

No.  v.— Mat,  1806.]  2  h 
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ArraniooTe  roads.*  In  a  bay  jnst  uortli  of  Arranmore,  and  within  the 
Bhelter  of  the  Qola  islands,  is  another  C&rrig  na  Spagna,  marking  nn- 
donbtedly  the  site  of  a  Trreok  oonoeming  whioh  tradition  is  very  clear. 
Living  men  remember  gnns  having  been  raised,  and  one  family  is  swd 
to  have  made  quite  a  fortune  ont  of  the  brass  gnns,  and,  no  doabt, 
more  valuable  articles  that  they  reoovered.  A  few  years  since  a  aatvage 
steamer  tried  to  work  there,  but  without  much  snooeBS. 

At  the  time  of  the  Armada  this  part  of  I>onegal  was  ontstde  all 
control  of  the  English  G^overnment,  and  the  aooonnts  reoeived  were 
oonseqaently  nnreliable  ;  the  State  Papers  contain  no  definite  informa- 
tion beyond  the  fact  that  large  numbers  of  Spaniards  who  landed  there 


were  befriended  by  the  O'Donnells  and  MoSweenys.  I  think  that  the 
name  of  one  of  these  Donegal  wrecks  was  the  Juliana ;  for  in  spite  of 
an  eipUoit  statement  by  the  survivors  of  the  Yalimeera  that  the  Labia 
and  the  Juliana  went  down  with  all  hands  at  sea,  wo  find  m&ny  years 
afterwards  (1596),  when  envoys  came  to  the  Earl  of  Tyrone  from  King 
Philip,  they  found  with  him  some  of  the  survivors  from  these  ships. 

We  now  come  to  the  last  ship  that  was  certainly  lost  in  Ireland, 
La  Trinidad   Valeneera,  &  great  Yenetian  ship  of  1100  tons,  with  Don 

*  I/Msl  tradition  has  it  that  tbli  ancbor  »bb  lost  by  bd  AnnndK  ihip  that  got 
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Alonso  de  Luzon,  Ponoe  de  Leon,  and  other  renowned  officers  on  board. 
In  the  gale  of  the  2nd  she  had  spmng  a  leak  that  could  not  be  kept 
under,  and,  sailing  in  through  InishtrahuU  sound,  she  ran  up  along  the 
coast  of  Inishowen,  and  anchored  in  Olenagiyney  bay  (called  Einegoe 
bay  on  the  charts).  It  took  two  days  to  land  her  crew  and  some  men 
from  the  Bark  of  Hamburg  that  were  on  board,  numbering  in  all  600  men. 

When  the  Valencera  sank  and  became  a  wreck,  Don  Alonso  and  his 
company  marched  18  miles  inland  to  lUagh  (or  Aillagh),  O'Dohertie's 
town,  where  they  surrendered  to  the  English,  after  many  had  been  shot 
down.*  The  ruined  castle  of  Ellagh  close  by,  on  the  north  side  of  the 
railway  between  Derry  and  Bunorana,  still  marks  the  site  of  this 
surrender.  The  survivors  who  escaped  capture,  in  reporting  the  wreck 
to  the  pilot-general  of  the  Armada,  stated  that  they  were  wrecked  in 
0*Dohertie's  country,  close  to  the  Blashets.  There  were  evidently  men 
on  board  who  had  been  on  the  Kerry  coast,  and,  mistaking  their  land- 
fall, and  assuming  that  the  Oarvan  islands  and  InishtrahuU  were  the 
Blaskets,  they  may  have  run  along  the  coast  looking  for  Smerwick 
harbour. 

Just  before  last  Christmas  I  ran  in  through  InishtrahuU  sound,  in 
a  westerly  gale,  and  up  along  Inishowen  to  Lough  Foyle,  passing 
Olenagivney  bay  on  the  way,  which  offered  no  shelter  for  a  ship  to 
anchor  in,  and  the  idea  of  mistaking  the  whole  place  for  the  Kerry 
coast,  as  they  appear  to  have  done,  did  not  seem  very  extravagant. 

The  old  bell  in  the  church  of  Camdonagh  in  Inishowen  is  supposed 
to  have  belonged  to  the  Valencera.  The  Valencera  belonged  to  the 
Levantine  squadron,  as  did  also  the  Bata^  the  San  Juan  de  Sidliay  the 
Lahia,  the  Juliana,  to  which  I  have  referred,  and  five  other  ships. 
The  men  they  carried  numbered  3527,  out  of  which  only  one  vessel,  the 
Begazzona,  and  about  400  men,  returned  to  Spain. 

In  enumerating  the  ships  wrecked  on  the  coast  of  Donegal,  I  feel 
sure  that  some  are  omitted. j  Tradition  exists  of  some  men  washed 
ashore  in  Ballyness  bay,  and  the  gold  rings  oS  their  fingers  are  still 
preserved  at  Horn  head.  There  are  accounts  in  the  State  Papers 
which  would  seem  to  imply  that  other  ships  were  wrecked  in  McSweeny 
ne  Doe's  country,  and  that  one  ship  was  burned  by  the  Spaniards  in 
Lough  S willy.  If  I  am  correct,  it  would  reduce  the  number  of  ships 
unaccounted  for,  but  the  ground  is  too  uncertain  to  build  any  definite 
conclusions  upon. 

During  the  whole  time  that  the  Armada  was  beating  this  terrible 
retreat,  the  wind  was  oftener  southerly  than  in  any  other  point.  It 
varied  chiefly  from  south  to  south-west,  and  in  spite  of  this  some  of 
the  ships   made  their  way   to   windward,  or  at  least  were  able  to 

•  Barrow,  *  Life  of  Drake,'  p.  333 ;  and  Hume,  Trans,  of  R,  Hi$t.  8oe.,  rol.  11, 
*'  Some  Surviyors  of  the  Armada.*' 

t  State  Papers  (Ireland),  vol.  137,  39,  II. 
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maintain  a  southerly  course,  which  proves,  I  think,  that  they  were 
able  to  sail  successfully  within  about  six  points  of  the  wind.  Others 
probably  had  no  weatherly  qualities  at  all,  only  made  way  when  they 
got  the  wind  abaft  the  beam,  and  had  to  run  before  every  gale. 

The  weather  all  over  the  British  area  was  exoeptionally  stormy: 
cyclone  followed  cyclone,  those  of  August  23-24,  September  2  and  10 
being  the  heaviest.  It  was  in  this  last  north-westerly  gale  of  Sep- 
tember 10  that  most  of  the  wrecks  occurred.  Ed.  Whyte,  who  was 
clerk  of  the  oouncil  of  Connaught,  writing  of  it,  states,  "  There  blew 
a  most  extreme  wind  and  cruel  storm  the  like  whereof  hath  not  been 
seen  or  heard  a  loDg  time."  * 

Cyclonic  conditions  prevailed  until  after  October,  when  our  interest 
in  the  weather,  so  far  as  this  paper  is  concerned,  comes  to  an  end. 


Before  the  paper,  the  President  said :  Mr.  Spotswood  Green  is  not  unknown 
to  the  Royal  (Geographical  Society.  It  is  quite  tme  that  it  is  many  years  now  since 
he  read  us  a  paper  here,  but  there  are  some  present  who  remember  his  reading 
a  paper  on  his  ascent  of  Mount  Cook  in  New  Zealand,  and,  at  a  later  period, 
another  paper  upon  his  ascents  of  the  Kocky  mountains. 

After  the  paper,  the  President  :  I  will  ask  Major  Martin  Hume  to  address  us. 
He  is,  as  you  know,  one  of  the  highest  living  authorities,  being  the  editor  of  the 
Spanish  State  Papers.    lie  has  just  arrived  from  Madrid. 

Major  Martin  Hume  :  I  personally  am  very  deeply  indebted  to  Mr.  Spotswood 
Green,  both  for  his  extremely  interesting  and  learned  paper,  and  also  for  the  article 
which  treated  of  the  same  subject,  which  he  published  in  MacmiHarCs  Mctgcusine 
some  years  ago.  It  was  necessary,  indeed,  for  some  gentleman  of  geographical 
taste  and  knowledge  and  with  full  local  information  to  supplement  the  conclusions 
that  we,  gathering  our  facts  from  entirely  different  sourcep,  had  arrived  at.  It  will 
occur  to  any  one,  after  having  seen  the  inhospitable  coast  upon  which  these  unfor- 
tunate ships  were  lost,  how  difficult  it  was  for  the  men  struggling  on  shore,  half 
starved,  despairing,  drowning,  to  recollect,  even  if  they  heard  or  understood,  in 
a  foreign  language  the  names,  outlandish  to  them,  of  the  cruel  rocks  upon  which 
they  were  lost.  So  the  Spanish  Records  have  contained,  only  in  a  few  cases, 
distorted  phonetic  representations  of  the  names  of  the  localities  in  which  the 
wrecks  took  place.  We,  it  is  true,  have  arrived  by  a  process  of  guesswork  at 
conclusions,  in  most  cases  not  very  widely  different  from  those  arrived  at  by  Mr. 
Spotswood  Green,  with  regard  to  the  position  of  the  various  wrecks.  But,  after 
all,  it  was  guesswork  at  best.  And,  as  I  say,  geography  has  come  to  the  aid  of 
history  in  this  matter,  and  has  enabled  us  to  fix  the  exact  positions  where  these 
tragedies  took  place.  There  is  another  science  which  has  to  thank  Mr.  Spotswood 
Green  for  the  information  he  has  conveyed  to  us  to-night — that  is,  the  science  of 
ethnology.  Any  one  who  goes  along  the  coast  of  Ireland  and  along  the  Devon- 
shire coast  will  in  one  locality  after  another  find  that  the  inhabitants  of  this  or 
that  village  are  asserted  to  be  descendants  of  the  men  from  the  Armada  wrecked 
upon  their  coast ;  that  the  dark  complexion  of  the  population  is  owing  to  the  fact 
that  a  number  of  men  of  the  Armada  settled  and  married  in  that  part  of  the 
district.     Hardly  a  Cornish  manor-house  exists  without  the  so-called  Armada 


State  Papers  (Ireland),  vol.  136,  p.  57. 
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chests.  There  is  very  small  foundation  for  this,  either  with  regard  to  Ireland  or 
the  West  of  England.  In  the  end  of  the  year  1588,  Fitz William  reported  that, 
with  the  exception  of  a  few  score  wandering  Spaniards,  the  whole  of  the  rest  had 
been  either  killed  or  had  escaped  to  Scotland.  In  1596  there  was  a  letter  written, 
which  I  have  had  the  privilege  of  copying — written  by  six  men  who  had  escaped 
and  remained  in  O'DonnelPs  country,  appealing  to  the  king  to  let  them  come  back 
to  Spain.  They  said  they  alone  remained  of  all  who  landed.  These  were  six 
men,  and  this  was  only  eight  years  after  the  Armada  was  defeated.  Even  sup- 
posing these  men  were  wrong  and  there  were  a  dozen  or  two  more  in  various  parts, 
there  never  were  enough  men  to  influence  in  the  slightest  degree  the  complexion 
or  the  ethnological  peculiarities  of  the  inhabitants  of  the  Irish  coast.  The  con- 
nection between  Ireland  and  Spain  was  intimate  before  the  visit  of  the  Spanish 
Armada ;  Spanish  bishops  were  appointed  to  Irish  sees,  Spanish  wine  was  brought 
in  plenty  to  Gktlway  long  before  the  time  of  the  Armada,  and  some  infusion  of 
Spanish  blood  may  have  been  introduced.  But  it  is  certain  that  the  English  at 
the  time  of  the  Armada  prevented  anything  like  a  settlement  of  Spaniards  there. 
The  story  which  Mr.  Spotswood  Green  has  sketched  of  the  Bata  Coronada  and 
the  8t,  AnOf  with  the  king's  favourite  and  second  in  command  of  the  Armada  on 
board,  Don  Alonso  de  Leyva,  will  show  you  how  necessary  it  was,  cruel  as  it 
seems  to  us  now,  that  the  Spanish  should  be  exterminated  almost  to  a  man.  If 
you  look  at  the  map  in  your  hands,  you  will  find  that  the  head  of  Sligo  bay  and 
Donegal  bay  were  practically  the  key  of  Ireland.  Don  Alonso  de  Leyva,  after 
the  wreck  of  the  Bata  and  St,  Ana^  found,  when  he  had  eventually  got  up  to  the 
McSweeny  country  at  Lochros  bay,  that  there  was  a  lai*ge  ship  and  company  in 
McSweeny  ne  Dce^s  country  near.  He  went  south,  marching  over  the  mountains 
for  15  miles  to  Killybegs  harbour,  one  of  the  finest  harbours  in  Ireland,  and  a 
point  of  special  danger  for  the  English.  When  he  arrived  there  he  had  altogether 
two  thousand  men,  what  with  his  own  men  and  the  men  from  the  great  galleass 
Girona  in  Killybegs  harbour.  Here,  then,  was  the  crucial  point.  A  swift  despatch 
boat  was  sent  to  Spain,  begging  and  praying  to  Philip  to  send  aid  at  once.  News 
went  through  France  to  Spain  that  at  last  the  Spaniards  had  conquered  Ireland, 
and  if  de  Leyva  had  been  able  to  stay  in  force  at  Killybegs,  England  might  have 
lost  Ireland,  and  perhaps  have  been  conquered  too.  So  you  see  it  was  not  without 
reason  that  the  word  went  forth  to  slay  and  spare  not.  I  myself  have  been  told 
more  than  once  how  one  crew  after  another  was  massacred  without  mercy.  I  have 
pointed  out  how  necessary  it  was,  because  if  de  Leyva  had  been  more  determined, 
Philip  more  prompt,  and  McSweeny  ne  Doe  had  been  more  confident,  then  cer- 
tainly the  O^Donnells  would  have  joined  the  O'Rourkep,  Sligo  and  Donegal  made 
common  cause,  and  all  the  west  of  Ireland  would  have  been  up,  and  Ireland  would 
probably  have  been  lost  to  England.  It  is  these  facts  of  geography  that  show 
how  important  it  was  that'  this  part  of  the  country,  Sligo  and  Donegal,  should  be 
held  firmly  to  England,  for  Munster  was  crushed  and  Ulster  was  unready,  but 
the  west  was  ripe  for  revolt.  (Geography  has  helped  us  to  understand  the  historical 
position  of  these  men  who  landed  from  the  various  ships.  I  am  sure  we  all  thank 
Mr.  Spotswood  Green  for  the  very  interesting  paper  he  has  given  us,  showing  us 
not  only  the  inhospitable  and  terrible  rocks  upon  which  these  ships  were  cast,  but 
also  showing  how  important  it  was  at  the  time  that  the  Spaniards  should  be  held 
in  check  if  tho  English  were  to  remain  masters  of  Ireland  and  subsequently  masters 
of  England.  I  for  one  thank  Mr.  Spotswood  Green  most  heartily,  and  I  think 
every  one  else  will  do  the  same. 

Prof.  Lauqhton:  I  am  afraid  there  is  very  little  I  can  say,  for  in  most  of 
what  I  had  been  thinking  of.  Major  Hume  has  anticipated  mo ;  so  that,  beyond 


450    THE  WRECKS  OF  THE  SPANISH  ARMADA  ON  THE  COAST  OF  IRELAND. 

expressing  the  very  great  satisfoction  I  hare  felt  in  finding  tliat  a  gentleman  with 
Mr.  Spotswood  Green's  professional  advantages  has  taken  the  suhjeot  up  in  the 
spirit  he  has,  any  further  oommeot  on  the  paper  is  almost  unnecessary.  I  have 
been  especially  glad  to  fiad  that  he  emphasized,  as  he  has  done,  the  continual 
intercourse  between  the  west  of  Ireland  and  Spain.  As  Major  Hume  has  pdnted 
out,  there  was  similar  intercourse  between  the  west  of  England  and  Spain,  of 
which,  also,  there  are  abundant  ethnological  traces  remaining.  As  a  further 
evidence  of  this,  I  may  call  attention  to  the  great  number  of  Spanish  chests  that 
are  found  in  the  dififerent  parts  of  the  country.  During  the  past  few  years  I  myself 
have  had  perhaps  a  hundred  letters  asking  about  these  chests.  They  all,  according 
to  tradition,  belonged  to  ships  of  the  Armada,  of  which  something  like  five  hundred 
must  have  been  lost  on  our  coasts.  But,  in  fact,  these  Spanish  chests  are  hand- 
some pieces  of  furniture,  and  were  brought  to  this  country  in  considerable  numbers. 
They  were  not  necessarily  connected  with  the  Armada,  though  no  doubt  some  few 
of  them  were  in  the  Armada  ships.  Mr.  Spotswood  Green  has  called  attention  to 
one  very  interesting  point — the  knowledge  of  the  navigation  of  the  west  of  Ireland 
which  the  Spaniards  must  have  had.  In  many  cases,  no  doubt,  they  were  quite 
ignorant.  For  instance,  the  Spanish  seamen  who  brought  the  San  Pedro  into  the 
Channel  and  wrecked  her  close  by  Salcombe  under  the:  impression  that  they  were 
in  the  (air  way  to  Spain,  cannot  have  known  much  about  the  navigation  of  our 
seas.  If  it  is  true — which  I  doubt  very  much — that  a  Spanish  vessel  was  lost  on 
the  coast  of  Normandy  and  gave  to  it  the  name  of  Calvados,  these  pilots,  again, 
could  not  have  known  much  about  it.  But,  on  the  other  hand,  many  of  the 
Spaniards  were  well  acquainted  with  the  navigation  of  the  west  coast,  a  fact  which 
Mr.  Spotswood  Green  has  illustrated  by  the  way  in  which  Recalde  brought  his  ship 
to  anchor  at  the  Great  Blasket.  He  was  the  commander  who  brought  over  the 
poor  wretches  of  Italians  who  were  put  to  death  at  Smerwick  in  1580.  Recalde 
was  probably  chosen  for  that  expedition  as  having  some  knowledge  of  the  coast 
already,  and  the  men  that  were  with  him  then  had  necessarily  some  experience  of 
the  coast.  That  was  only  one  instance,  but  it  corroborates  what  Mr.  Spotswood 
Green  has  pointed  out  as  to  Recalde's  knowledge  of  our  coasts.  He  has  shown, 
also,  that  there  were  others  who  knew  the  Shannon,  and  found  safety  there,  while 
others  were  lost  wholesale  further  north.  I  can  only  repeat  my  thanks  to  Mr. 
Spotswood  Green  for  the  admirable  way  in  which  he  has  elucidated  this  very 
tangled  subject. 

The  President  :  I  am  sure  you  will  be  glad  to  hear  a  few  words  from  Mr. 
Julian  Corbett,  who  is  not  only  known  by  his  writings  on  Drake  and  others,  but  is 
also  the  War  Course  lecturer  on  naval  history. 

Mr.  Julian  Cobbett  :  I  feel,  with  Prof.  Langhton,  that  after  the  admirably 
exhaustive  paper  we  have  heard,  there  is  really  very  little  left  to  say,  except  to 
congratulate  the  Society  on  having  had  the  good  fortune  to  get  a  paper  from  Mr. 
Spotswood  Green.  There  is,  however,  one  point  which  perhaps  it  might  be  well 
to  clear  up.  It  does  not  refer  to  a  wreck  on  the  coast  of  Ireland,  but  to  one  on  the 
coast  of  Scotland ;  that  is  the  one  that  took  place  in  Tobermory  bay.  We  have 
heard  a  good  deal  about  it  lately  within  the  past  year.  Some  enthusiastic  persons, 
under  the  impression  that  it  was  the  treasure-ship  of  the  Armada,  have  been 
spending  a  lot  of  time  and  money  in  trying  to  find  this  very  mythical  treasure. 
The  old  tradition  in  Scotland  was  that  this  ship  was  called  the  Florida,  But  as 
no  such  name  occurs  in  the  list  of  the  Armada  vessels,  some  ingenious  scholars 
thought  well  to  amend  the  tradition  to  make  it  agree  with  the  lists.  In  these  lists 
they  fonnd  a  ship  which  is  sometimes  spoken  of  as  the  Florencia,  So  the  wreck 
was  re-christened  Florencia^  and,  to  give  interest  to  the  new  discovtfy,  it  was 
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alleged  that  the  Flarencia  was  the  treasure-Bhip  of  the  Armada.  Of  this  there  is 
no  eTidenoe  whatever.  All  we  know  of  the  treasure  of  the  Armada  is  that  it  was 
distributed  amongst  a  number  of  ships.  The  great  difficulty,  howerer,  which  the 
treasure-seekers  have  to  meet  is  not  as  to  whether  the  Flarmda  was  one  of  the 
treasure-ships  or  not.  There  is  another  mnch  greater.  This  so-called  Florencia 
came  back  safe.  We  know  all  about  her.  Her  real  name  was  not  the  Florencia, 
The  mistake  arose  from  her  having  been  usually  described  in  the  lists  as  the 
"Ghilleon  or  Admiral  of  Florence,"  which  means  she  was  the  vioe-flagship  of 
the  Tuscan  navy,  which  was  lent  or  chartered  for  the  Armada.  Her  real  name  was 
the  San  Francisco.  She  was  generally  spoken  of  as  the  '*  galleon  of  Florence,'*  so 
as  to  distinguish  her  from  another  San  Francisco. 

Now  as  to  what  this  Tobermory  wreck  really  was.  From  the  correspondence 
of  the  Spanish  ambassador  in  Paris,  we  are  able  to  identify  her  exactly.  He  tells 
us  that  she  was  the  San  Juan  BatUUta.  This  ship  was  not  a  galleon;  she  was  a 
naOf  or  merchantman,  of  about  600  tons.  She  had  nearly  200  troops  on  board ; 
she  carried  24  guns  and  about  60  seamen ;  and  we  also  know  she  belonged  to  a 
man  called  Fernando  Ome.  In  short,  so  far  from  being  either  a  galleon  or  a  treasure- 
ship,  she  was  merely  a  hired  transport.  The  authority  for  all  this  may  be  foimd  by 
any  one  who  cares  to  consult  Captain  Fernandez  Duro's  '  Armada  Espafiola.' 

The  FbesidEnt  :  It  is  with  unusual  confidence  I  ask  you  to  join  in  a  hearty 
vote  of  thanks  to  the  lecturer  to-night,  for  this  has  been  one  of  the  most  interesting 
addresses  I  have  ever  heard  here. 


THE  GEOGRAPHICAL  FUNCTIONS  OF  CERTAIN  WATER- 
PLANTS  IN  CHILE.* 

By  G.  F.  BOOTT  ELLIOT. 

Every  one  v^ho  has  read  Darwin's  *(}eologioal  Reaearohea*  must  be 
generally  familiar  with  the  aspect  of  snch  a  Chilian  river  as  the  Bio 
Aconcagua.  It  is  a  strong  brown  or  coffee-coloured  torrent,  churned 
into  white  foam  and  whirling  eddies,  as  it  hurries  down  its  broken  and 
precipitous  course  over  boulders,  stones,  and  rocks. 

There  are  plenty  of  green  shrubs  and  trees,  which  are  collected  for 
the  most  part  towards  the  bottom  of  the  valley,  though  a  few  pioneer 
bushes,  rooted  in  screes  of  rolling  stones,  may  be  noticed  for  some  little 
distance  up  its  sides.  These  valley-sides  are  exceedingly  steep ;  bold 
precipitous  cliffs  occur  here  and  there;  below  such  cliffs  there  are 
usually  steep  earth-slopes  or  conical  screes  of  rolling  stones.  Vege- 
tation is  practically  non-existent  on  the  upper  valley-sides,  or  what 
little  does  exist  is  scattered,  and  does  not  form  a  dose  sward.  A 
shower  of  rain  will,  in  consequence,  exert  an  extraordinary  amount 
both  of  denudation  and  corrosion :  every  drop  of  water  on  these  steep, 
bare  earth -slopes  might  carry  away  or  start  the  motion  of  many  earth- 
particles.  One  marked  peculiarity  is  the  presence  of  large  irregxdar 
blocks  of  stone  which  have  tumbled  down  from  the  upper  cliffs. 


*  Bead  at  the  Boyal  Geographical  Booiety,  January  29, 1906.    Map,  p.  52& 
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Snoh  blocks  are  more  easily  iraoed  on  the  other  side  of  the  Andes,  in 
the  valley  between  Las  Cnevas  and  Puente  del  Inca.  This  valley  is 
broad  and  arid  and  desolate.  It  is  ooonpied  by  an  old  valley  floor  of 
horizontally  stratified  shingles  and  sand.  Upon  its  level  surface  there 
are  scattered  irregular  blocks  of  all  shapes  and  sizes,  for  the  most  part 
angular  and  scarcely  at  all  rounded  by  water-action.  The  present 
river  has  cut  a  little  channel  for  itself,  and  is  forming  a  new  valley- 
floor  considerably  below  the  level  of  the  old  one.  It  is  so  small  as  com- 
pared with  the  valley,  that  one  cannot  help  the  conclusion  that  it  has 
been  robbed  of  most  of  its  tributaries  by  the  Pacific  rivers,  such  as  the 
Aconcagua. 

Now,  in  the  Aconcagua  valley  such  fallen  blocks  would  reach  the 
torrential  bed  of  the  river  in  company  with  quantities  of  sand  and  fine 


FIG.    1. — VALLEY   BET^VEEN  LAS   CUEVAS  AND   MENDOZA.      STRATIFICATION  OF 

ALLUVIUM   (DIAGBAMMATIC). 

particles.  There,  they  would  be  gradually  ground  and  polished  into 
rounded  stones,  such  as  form  the  shingle,  and  which  vary  in  size  from 
that  of  a  man's  heckd  to  a  pigeon's  egg. 

The  torrential  Aconcagua,  like  most  Chilian  rivers,  so  soon  as  it 
emerges  from  its  narrow  steep-sided  valleys,  at  once  deploys  its  waters 
into  a  magnificent  and  stately  stream,  winding  through  wide-stretched 
glariug-white  beds  of  shingle  and  of  sand.  The  actual  bed  of  the  river 
seems  to  be  always  changiug,  winding  or  straightening  itself,  or  some- 
times cutting  through  an  old  deposit  and  abandoning  the  old  channel. 
In  floods  especially,  extraordinary  changes  are  brought  about,  especially 
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in  the  Mapooho  river,  whose  floods  have  been  famous  in  history  sinoe 
the  early  days  of  Pedro  Valdivia. 

The  shingle  brought  down  is  perpetually  being  shifted  and  dis- 
turbed.    Charles  Darwin,  in  an  eloquent  passage,  alludes  to  this.* 

Suoh  a  valley  would  probably  never  form  the  beautiful  valley-floor 
or  alluvium  so  common  in  Chile,  were  it  not  for  the  aotion  of  certain 
plants.f  These  plants  may  be  arranged  in  the  following  distinct  groups, 
all  of  which  have  their  own  special  duty  to  perform  :  (1)  Settlers  on  the 
upper  bank ;  (2)  bankfoot  colonizers  (such  as  Phalaris  in  Britain) ;  (3) 
colonists  in  shallow  water  (Litorella,  Soirpus,  spp.  in  Britain) ;  (4) 
reeds  or  colonists  in  deep  water  (Equisetum,  Scirpus  spp.  in  Britain) ; 
(5)  the  marsh-filling  series,  which  gradually  change  marshy  to  firm 
ground;  (6)  small  prostrate  mud  plants  (Elatine);  (7)  submerged, 
svvimming,  or  floating  plants  (Potamogetons,  Nuphar,  Lemna). 

On  the  Eio  Aconcagua,  a  composite  shrub,  3  to  4  feet  high 
(Baccharis  marginalis),  is  usually  one  of  the  first  to  settle  the  banks.  Its 
leaves  show  distinct  protection  against  drought,  for  they  have  a  very 
well-marked  gummy  secretion.  These  glaring  white  shingles  are  ex- 
tremely arid  and  hot  on  the  surface.;^  Two  other  composites  are  also 
common,  Teasaria  ahsinthoidea  and  Proustiaj  sp.  ProsoptB  fruticosa  (Legu- 
minosas)  may  also  be  found.  It  is  sometimes  10  feet  in  height,  and 
has  strong  stipule  spines  4  cms.  long.  Willows  and  poplars  are  ex- 
ceedingly common  also,  but  a  very  large  proportion  of  them  have  been 
introduced.  Nevertheless,  Salix  Humhcldtiana  is  a  native  plant,  and, 
although  aliens,  these  willows  are  extremely  important  as  bank  settlers. 
So  also  is  the  alien  bramble,  which  often  occurs  in  dense  thickets  along 
with  the  Baccharis. 

These  plants  will  establish  themselves  on  an  island  or  on  the  bank 
summit  above  the  ordinary  level  of  the  water.  They  will  settle  the 
shingle,  preventing  it  from  movement  in  the  next  flood,  and  they  will 
also  cover  it  with  an  entanglement  of  stems  and  branches.  Sand  and 
floating  material  must  be  intercepted  by  such  a  thicket,  and  gradually 
the  deposit  of  sand  and  mud  will  raise  this  island  above  the  flood-level. 
Thus  a  river-side  wood  is  built  up  which  resists  encroachment  by  the 
stream,  and  represents  so  much  new  land. 


•  "  Amidst  the  din  of  ntBhing  water,  the  noise  from  the  stones  as  they  rattled  one  over 
another  was  most  distinctly  audible  even  at  a  distance  "  (*  Voyage  of  H.M.S.  Beagle  *). 

t  I  must  express  my  deep  gratitude  to  the  authorities  of  the  British  Museum  for 
kind  help  in  naming  many  of  the  plants,  and  also  to  the  following,  who  have  very 
kindly  named  for  mo  the  respective  orders  mentioned. :  Dr.  Buchenau  (Rushes),  Mr. 
C.  B.  Clarke  (CyperaceaB),  Dr.  Hackel  (Gramineie),  Mr.  Bennett  (Naiads,  etc.),  Messrs. 
Groves  (Nitella),  Dr.  Brotherus  (Mosses),  Dr.  Christ  (Equisetum),  and  Dr.  Stephani 
(Liverworts). 

X  Even  at  Salzburg,  in  Austria,  where  Vital  P.  Jaeger  has  examined  the  coloniza- 
tion of  similar  river-shingles,  the  sandy  soil  may  be  heated  to  40°  to  42°  C.  and  reflects 
the  heat  strongly  (.Botan,  OerUralblaU,  Band  90,  No.  31  (1902)). 
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Usnmlly  this  Bottling  of  the  Bhingle  extends  towudfl  the  river  &om 
«  rirer-side  wood  already  formed ;  in  thu  way,  Und  above  flood-leTel 
might  be  gradually  prodaoed  aoroas  the  whole  valley  floor  &oia  one 
side  to  the  other.  It  ie  a  little  difficult  to  trace  what  happens — OTi 
rather,  need  to  happen — to  the  edge  of  the  river-side  wood  farthest 
from  the  river.  In  this  part  of  Chile  the  natural  vegetation  is  a  aort 
of  scnib  composed  of  shrubby  plants  scattered  like  the  trees  in  an 
orchard.  These  are  ohiefiy  thorny  Leguminous  ahmbe  saoh  as  Aeaeia 
t^renia  and  Pn*ip«  fpp.  They  would  invade  the  rivernside  wood  and 
repUce  it  as  soon  as  the  soil,  in  consequence  of  the  river  shifting  side- 
ways, became  too  dry  to  support  a  dense  river-side  wood.   Bat  I  think  it 


2. — BJO  ACOSCAOUA   VAU^V,   KlUU   lUC   BI-AHCl. 


is  necessary  to  take  Into  account  the  fact  that  such  changes  are  direoUy 
brought  about  by  the  action  of  grazing  animals.  The  guanaoo,  for 
instance,  would  probably  not  frequent  thick  jungle  next  the  river,  but 
it  would  very  aoon  destroy  all  nnproteoted  vegetation  in  the  less 
vigorous  part  of  the  wood  on  the  outer  side.* 

One  finds,  also,  in  Chile  the  same  seriona  difficulty  whioh  meets  one 
at  every  turn  in  Europe.  How  far  has  fire,  man,  or  his  domestic 
animals  interfered  with  the  normal  sequence  of  events?  Many  of 
these  rich  alluvial  valleys  have  been  irrigated  eiooe  the  days  of  the 

•  Cf,  Behimper, '  paanzengeoeraplile,*  where  climate  alone  ia  taken  to  detenniiM 
the  vegetation  nf  a  cotiatrf . 
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Inoas.  Even  in  the  time  of  Ovalle,  *'a  man  who  had  about  40,000 
crowns  to  employ  in  lands,  flocks,  and  slaves  may  every  year  have 
a  revenue  of  10,000  to  12,000  crowns,  very  lawful  and  without  any 
trouble  to  one's  conscience."  *  Every  one  of  the  last  400  or  600  years 
has  seen  an  abundance  of  water  full  of  rich  mud  derived  from  the 
many  varied  rocks  of  the  Andes,  distributed  over  those  rich  meadows : 
where  five  crops  of  alfalfa  can  be  mown  in  one  year,  and  where  three 
cows  can  be  profitably  kept  on  a  single  acre.  In  Britain  three  acres 
are  allotted  to  one  cow. 

On  such  rivers  there  are  disused  river-courses,  old  abandoned  back- 
waters, and  bays  where  silt  and  mud  accumulates.  In  such  places  on 
the  Eio  Aconcagua  Scirpua  Americanus,  Poir,  was  of  great  importance. 
This  plant  acts  as  a  reed  or  as  a  deep-water  colonist  in  places  where 
there  is  but  little  current.  Its  system  of  creeping  horizontal  stems 
and  upright  stalks  is  an  excellent  one  for  fixing  the  bottom  and  sifting 
out  of  floods  both  sand  and  mud,  and  also  any  "  flotsam "  of  leaves  or 
branches.  I  also  found  the  same  plant  on  the  Bio  Bio-Bio  acting  in  a 
similar  manner. 

The  shallow-water  oolonists  by  the  Aconcagua  were,  first,  Eleocharis 
honariensiSf  Nees.  It  grows  especially  along  the  margins  of  small  streams, 
and  extends  a  few  inches  below  the  water.  The  rhizomes  fix  the  sand 
and  mud,  whilst  the  vertical  stems  gather  sand  and  floating  refuse. 
Thus  the  levelof  soil  gradually  rises  and  the  stream  is  pushed  farther 
off,  or,  as  sometimes  happens,  the  outlet  is  choked  or  confused.  Bound 
the  border  of  the  Eleocharts  1  found  a  rich  development  of  clover  and 
other  plants,  but  these  were  only  near  the  water ;  farther  back,  most 
of  these  plants  (usually  aliens)  were  withered  by  the  heat  of  the 
superficial  layers  of  sand  and  gravel.  A  second  shallow-water  colonist, 
EleocJuiris  palustris,  B.  Br.,  is  found  in  rather  deeper  water,  some  6  inches 
in  depth.  I  think  this  is  chiefly  important  because  it  fixes  the  floating 
material,  and  thus  affords  the  chance  of  farther  development,  but  it 
also  acts  in  a  similar  way  to  the  preceding. 

Where  either  of  these  has  been  at  work  and  formed  a  shallow 
marshy  hollow  near  the  bank,  there  I  found  this  attacked  by  certain 
grasses — Eragrostis  pilosa,  Beauv.,  Paspalum  dilatatum,  Poir,  and  Bramua 
unioloides,  H.  B.  K.  These  are  partly  **  bank-foot  oolonizers  " — that  is, 
rooted  at  the  foot  of  the  river-bank  and  growing  out  over  the  marsh, 
and  partly  belong  to  the  marsh-filling  series.  Upon  them  will  even- 
tually develop  the  ordinary  vegetation  of  the  neighbourhood. 

Near  the  Bio-Bio  river  at  Concepcion  the  only  shallow-water 
colonist  noticed  was  Juncus  imhricatuSf  Lab.  It  grows  rapidly  over 
wet  mud  which  is  occasionally  covered  by  the  tide.  Two  varieties  of 
this  plant  were  found,  one  of  them  (var.  Lechleri^  Buchenau)  being  on 


*  Ovalle,  *  Pinkerton  Yoyagea  and  TravelB '  vol.  14. 
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wet  mnd,  whilst  tlie  other  (var.  Chamiuonli,  Baoheoaa)  was  on  dry 
.  ground  above  the  wftter-level.  (This  reeembles  the  two  forms  of 
Polygonum  amphibium.)  At  this  plaoe  I  also  found  a  very  tall  graas, 
Eierochloe  utricitlala,  which  was  a  "  bank-foot  oolonizer "  growing 
attached  to  the  very  foat  of  the  bank,  but  extending  its  branohes 
towards  the  water  like  Phalarit  arundinaeea. 

Near  a  river  at  Ghiltan,  in  Central  Chile,  I  found  another  deep- 
water  colonist,  Seirptu  riparitt$,  Fresl.  There  was  also  a  diSeient 
marsh-filling  series,  of  which  the  moBt  conspiouous  plants  were  Jtwnewa 
repem  growing  in  the  Soirpeta,  and,  near  the  bank,  Cgperm  vegetua, 
Willd. 


An  important  part  is  always  played,  both  in  such  lagoons  and  rivers, 
by  plants  which  are  submerged  or  float  freely  in  the  water.  They  are 
chiefly  nsefnl  as  their  remains  (brokeu-off  pieces  and  dead  leaves)  are 
carried  down-stream  or  aooumulate  among  the  reeds. 

Very  few  of  these  were  seen  by  myself,  and  they  do  not  seem  to  be 
particularly  abaudant  in  the  rivers ;  not  more  common  than  they  would 
be  in  Britain.  The  following  were,  however,  observed  :  Nitetla  elavala, 
Enntze,  in  water  about  1  foot  deep,  and  in  a  strong  current  (Bio-Bio) 
near  Concepciou,  where  I  also  found  a  moss  submerged  in  the  wateiv— 
Seiaromium  pachyloma,  Mont.,  var.  gracilis,  nov,  var.  Brotherus,  This 
moss  was  in  a  place  where  one  would  expect  in  this  country  ForUinalh 
aatipyretica,   and   had  a  close  general    resemblance  to  Hypnam    rivale. 
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Near  Chilian,  Polamogeton  Berleroanum,  B.  A.  Pbilippi  (Xtnnea,  vol.  30, 
p.  200,  1859-60),  P.  tiriatiu,  Bertero  (non  Eaiz,  et  Paz.),  were  found  in 
mnd  in  a  rather  rapid  onrrent.  (f .  itatatu,  P.  pagillui,  aod  Zanniehellia 
palttgtrit  occnr  in  Chile  :  Bee  Qaye.)  Elodea  guycmemia,  Miohand,  was 
ako  found  at  Chilian.  The  only  Equisetnin  whieh  I  met  with  was 
apparently  a  European  speaieB,  E.  ramotiiinmuia,  Desf.,  var.  altigimujn, 
B.  Br.  It  was  abundant  in  gome  of  the  irrigation  ditohoa  near  Loa 
Andes.     (E.  hogotente  ia  fairly  common  according  to  Gayc.) 

Wherever  bare  mnd  is  exposed  it  is  often  covered  with  quick- 
growing  delicate  plants,  which  prevent  rain  or  the  carrent  from  at  onoe 
washing  it  away.     Of  these,  Nerlera  depre»ta  was  common ;  Callitriche 


lurfoia,  'Bib.,  BydTOcolffle  modesia  a,aA  Juncut  fcu/oiiitia,  Linn.,  var,  genuinus 
Coiililllio  were  fonnd.     But  these  are  onlj'  a  few  of  a  numerona  group. 

Farther  south  at  Temuco,  where  the  climate  is  esaeotially  similar 
to  that  of  Great  Britain,  the  Autarotic  beeohwood  is  the  natural  vegeta- 
tion of  the  district.  I  was  able  in  one  place  to  trace  a  nearly  complete 
series  of  marsh-filling  plants,  from  the  reeds  or  deep-water  colonists 
to  the  forest.  The  moat  important  reeds  were  Jurifui  Dombeyanut, 
var,  elatttt,  Buchenau,  which  was  i  feet  or  more  in  height,  and  Alope- 
eurua  anlaTeliciii,''  var.  alpinu«.  Hack.     Next  these  came  a   fringe  of 

*  Dnsen  spoake  of  Uie  vigorous  grovth  of  this  plant  in  fieahirateT  lakeB  of  Tiemi 
del  Fuego.  irhere  he  onlj  obaecved  here  and  there  MyriopliyUum  tlaliiwide»  and 
HippvTit  ruigarU.     Engler's  BUan  Jahrbuch,  Band  84,  Sett.  2,  p.  179. 
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sedges,  especially  Carex  pseudocyperua,  Linn.,  var.  plafygluma^  C.  B. 
Glarka  This  grew  almost  by  itself.  Pressing  upon  the  sedges,  and 
trying  to  colonize  between  them,  was  a  marsh-meadow  vegetation  about 
18  inches  high,  consisting  of  grasses  not  in  flower,  with  the  upright 
stems  of  Scutellaria  rumicifolia^  Carex  canescena,  Gyperua  reflexua^  a  species 
of  Aster,  Polygonum  minus,  Galium  eriocarpum,  the  long  fine  glabrous 
leaves  of  Eryngium  aquaticum,  Oeranium  patagonicum,  and  Apium  lepto- 
phyllum. 

In  drier  ground  next  the  wood  I  found  Valeriana  glauca  and  a  band- 
some  species  of  Senecio.  (The  species  resembled  Senecio  oiiteSy  S.  hualicUa^ 
and  S.  fistulosus.    It  is  probably  a  new  species,  if  these  are  to  be  upheld 
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FIG.   6.— IMPORTANT  LAND-FORMERS  AT  TIQRK. 


as  distinct,  but  very  likely  both  this  form  and  the  above  three  species 
are  forms  of  one  species.) 

The  most  interesting  point  about  this  marsh-meadow  was  the  olose 
resemblance  to  similar  associations  in  Britain.  In  Great  Britain  one 
would  find  in  such  places,  as  the  reeds,  Scirpus,  Equisetum,  and  Phrag- 
mites,  Carex  pseudocyperus  would  be  expected ;  as  the  marsh  series, 
such  plants  as  Polygonum  minus^  Stachys  palustrisy  Galium  palustre^  Carum 
verticillatumy  (Enanthe,  sp.,  Bagged  robin,  Stellaria  glauca,  and  Banunculus 
flammula ;  whilst  near  the  wood  Senecio  aquatictu  and  Valeriana  diaica 
would  be  naturally  expected.  So  that  in  the  one  case  the  same  species, 
in  other  cases  different  species  of  the  same  genus,  and  again  in  others 
different  genera  (though  also  British  genera)  combined  in  a  similar 
climate  to  make  an  exceedingly  similar  association  ! 

At  Tigr6,  near  Buenos  Aires,  on  the  bank  of  the  La  Plata  estuary, 
I  was  able  to  notice  the  formation  of  new  land  by  at  least  a  few  plants. 
The  banks   are  almost  always  covered  with  plantations  of  willows. 
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poplars,  and  other  trees.  Indeed,  willows  are  so  easily  planted  that 
they  are  often  grown  for  firewood,  which  is  said  to  be  a  paying  industry. 
There  is  rather  a  confusing  series  of  eucalyptus,  acacia,  and  both 
naturalized  and  aboriginal  trees  near  the  willow  plantations,  and  one 
can  scarcely  resist  the  impression  that  in  their  original  condition  thick 
bank  woods  *  covered  the  shores  of  all  the  islands  and  river  branches 
near  Tigr6. 

The  water  of  the  La  Plata  is  full  of  sediment.  The  enormous  amount 
carried  down  to  the  sea  can  only  be  realized  by  crossing  from  Buenos 
Aires  to  Montevideo,  and  observing  the  yellowish-brown  of  the  water 
throughout  the  twelve  hours'  voyage.  I  have  not  found  any  observa- 
tions of  the  silt  deposited  per  annum,  but  the  matter  in  solution  has 
been  estimated  as  237  grammes  per  cubic  metre — a  figure  only  surpassed 
by  very  few  rivers  in  the  long  list  given  by  Penck,t 

In  times  of  flood  thin  layers  of  sediment  will  be  deposited  on  the 
banks,  and  the  bank  woods  will  retain  any  flotsam  as  well  as  dead 
leaves  and  branches.  Thus  the  level  of  the  plain  near  such  a  bank 
wood  will  be  continually  raised  until  it  is  above  the  reach  of  ordinary 
floods.  As  soon  as  this  happens,  the  bank  woods  will  give  way  to  the 
regular  pampas  flora,  because  the  climate  is  so  dry  that  grazing  animals 
would  conquer  the  wood.  But,  as  in  Chile,  the  presence  of  man  and 
domestic  animals  makes  the  natural  sequence  of  events  very  difficult  to 
follow.  The  banks  are,  however,  gaining  ground  and  increasing  on  the 
estuary  side.  Mudbanks,  just  covered  by  water,  extend  in  some  places 
for  a  considerable  distance.  Upon  this  mud  a  shallow-water  colonist, 
Eleocharia  honariensU^  establishes  itself:  its  rhizomes  tie  down  the  mud 
which  would  otherwise  be  shifted  at  every  tide ;  its  slender  stems  are 
so  close  together  that  at  first  sight  it  resembles  a  grass  sward.  Upon 
this,  mud  again  accumulates,  and  the  level  gradually  rises  until  it  is 
above  ordinary  tides.  Then  other  plants  begin  to  fix  themselves  in  the 
Eleocharis — first  a  minute  Hydrocotyle,  and  then  a  peculiar  composite 
Spilanthes  stolonifera,  well  adapted  by  its  rooting  prostrate  branches  to 
assist  in  fixing  down  the  soil.  When  the  soil-level  is  distinctly  above 
high  water,  grasses,  bulbous  plants,  and  eventually  the  trees  of  the 
bank  wood  colonize  and  settle  it. 

A  deep-water  colonist  was  also  observed  in  bays  and  along  some  of 
the  smaller  tributaries  where  there  is  neither  a  strong  current  nor 
violent  tidal  action.  The  plant  Scirpus  montevidensist  Link.,  grows  in 
water  1  to  2  feet  deep,  and  resembles  S.  lacustria,  var.  Tahemsemoniani± 
which  on  the  Clyde  acts  in  a  very  similar  way.     The  Argentine  reed 


*  Galeriewald  in  German  author i  ties, 
t  Penck,  *  Morphologie  der  Erdoberflaohe,'  1894. 

X  Scott  Elliot, "  Formation  of  New  Land,"  etc.,  Annals  Andersonian  NaturalisU* 
Society^  vol.  2,  p.  62. 
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IB  a  vigorous  stardy  plaut,  often  6  feet  high,  and  its  stems  will  intercept 
all  floating  material  and  sili.  Besides  its  action  on  the  shores  of  the 
river,  this  plant  is  probably  of  importance  in  filling  np  disnsed  river- 
beds and  lagoons.  Two  grasses  appeared  to  be  "  bank-foot  colonists  " 
in  snob  places.  One  of  them,  a  tall  handsome  grass,  Panieum  grumoBum, 
Nees,  acted  like  our  British  Phalarie ;  whilst  the  other,  Bottbosllia  eom- 
preua,  Linn,  fil.,  resembled  Glyceria  Jiuitane. 

Other  mareh-filling  plants  noticed  were  Eryngium  panieulatHin,  4  feet 
in  height,  and  also  a  Sugittaria.  In  shallower  ditches  Ponlederia  cordata, 
Polt/gonum,  spp.,  and  other  plants  were  observed.  Eventually  all  such 
disused  channels  would  bo  filled  up  by  rich  soil  with  abundant  humus. 


I  feel,  however,  that  the  lagoons  and  marshes  in  the  Argeatioe  would 
require  a  much  moi'i:  detailed  study.  In  addition  to  the  above,  rushes 
y  to  10  feet  high,*  hulrushea,  and  phragmites  are  of  great  importance. 
The  pampas  grass  appeared  to  me  to  occur  rcimd  the  outer  edge  of 
lagoons  and  tnarslies  in  the  sort  of  position  where  one  would,  in  this 
country,  expect  Aha  cxynlusa. 

Both  in  Chile  and  in  Argentina  the  process  of  forming  alluvial  flats 
and  winning  new  land  appears,  in  its  main  outlines,  to  be  closely  similar 
to  that  described  in  other  temperate  regions.      In  Finland,t   in  the 


•  Burmeistcr, '  Descript.  Phya.  de  In  Rep,  ArKeiitino,'  vol.  I.     1S76. 
t  Hu^ri'D, '  Acta  Soo.  Fauna  at  Flora  FeDnicn,'  23,  No.  6,  1!I02. 
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Jura,*  and  in  other  places  both  in  Europe  and  North  America,  f  there 
is  but  little  difference  in  the  method,  though  the  plants  acting  are  by 
no  means  identical. 

There  is,  I  think,  no  dispute  as  to  the  importance  of  this  action  of 
plants,  and  I  will  venture  to  make  certain  suggestions,  or,  rather, 
deductions.  It  is  only  by  observing  the  way  in  which  reeds  and  marsh- 
filling  plants  intercept  both  floating  material  and  silt  that  one  can  get 
a  clear  idea  of  the  formation  of  the  pampas,  "la  mame  diluvienne 
plastique  et  assez  dure,"  which  may  be  in  places  40  to  60 :(  or  even  75 
feet  thick.§  Darwin  describes  it  as  a  dull  reddish,  slightly  indurated 
argillaceous  earth  or  mud.|| 

When  the  process  of  pampas  formation  first  began,  the  conditions 
must  have  been  very  different.  The  Fampean  sea  would  occupy  the 
whole  of  Argentina  between  the  foothills  of  the  Andes  on  the  west,  the 
Patagonian  highlands  and  the  Ventana  and  Tandil  on  the  south,  and 
the  Bolivian  and  Uruguayan  highlands  on  the  north.  At  that  time, 
then,  rivers  would  be  deploying  into  the  Fampean  sea  all  round  its 
coast-line,  and  a  country  of  marshy  alluvial  flats,  with  deltas,  lagoons, 
and  riverside  woods,  would  extend  all  round  the  shores — that  is,  for 
double  the  width  (10^  of  longitude)  of  the  Argentine  Bepublic,  and  for 
about  IC^  of  latitude  from  north  to  south.  The  approximate  length  of 
the  coast-line  from  Montevideo  to  the  gulf  of  St.  Matias  may  be  taken 
as  6800,  or,  including  the  Sierras  Ventana  and  Tandil,  7400,  statute 
miles. 

The  rainfall  at  that  time  would  be,  on  the  eastern  side  of  the 
Andes,  at  least  equal  to  that  at  Buenos  Aires  to-day  (about  30  to  40 
inches),^  and  the  Chilian  or  Pacific  rivers  could  not  then  have  interfered 
so  seriously  with  the  water-supply  of  the  Atlantic  or  Argentine  rivers. 
Such  an  enormous  extent  of  rich  marshland  and  alluvial  flats,  also 
extending  up  the  Patagonian  rivers,  would  be  an  ideal  pastare- 
grouud  for  the  glyptodonts  and  other  huge  extinct  mammals.  I  aesame 
that  their  diet  was  similar  to  that  of  the  hippopotamus,  capybara,  or 
tapir. 

A  very  frequent  accident,  often  terminating  fatally,  would  be  for  a 
Mylodon  fjracilia,  or  other  ^beast,  to  become  stuck  or  mired  in  the  bogs  or 
muddy  lagoons.  Wheo,  however,  the  process  of  pampas  formation  had 
gone  on  for  a  considerable  time,  the  area  of  suitable  food  would  become 
enormously  diminished,  and  for  several  reasons.  The  length  of  the 
coast-line  of  the  Pampean  sea  would  diminish  rapidly ;  it  would  pro- 


*  Magnin,  **  Kecherchcs  but  lea  lacs  du  Jura,''  Mev.  Oen  de  Boi.j  6, 1898. 

t  Warming, '  Lebrbuoh  d.  (Ek.  olog.  PflaDzengeographie.' 

X  BurmuUter,  ho. 

§  S.  Itotb,  Zeii.  d.  Deut.  Oeol  Ges.^  1888,  p.  375. 

.;  *  Geological  Besearobes.'  - 

t  HerbertsoD,  Bartholomew  PbjBical  Atlaa,  plate  21. 

No.  v.— May,  1906.]  2  i 
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bablj  also  break  into  separate  deltas  or  marshy  districts ;  the  western 
parts  of  the  pampas  would  also  become  more  arid  as  the  rainfall  shifted 
eastwards;  the  Atlantic  rivers  would  shrink  in  consequence  of  the 
capture  by  the  Chilian  rivers  of  their  headwaters.*  The  existence  of 
these  giant  mammals  would  thus  become  more  precarious. 

When,  as  at  present,  the  process  of  pampas  formation  was  confined 
to  the  La  Plata  estuary  north  of  Buenos  Aires,  the  absence  of  these 
creatures  is  exactly  what  one  would  expect.  They  have  died  out 
because  their  food-supply  has  shrunk  to  very  small  dimensions.  This 
suggestion  does  not  involve  debacles  or  any  very  marked  change  of 
climate,  but  I  think  it  affords  a  reasonable  view  of  the  formation  of  the 
pampas  and  of  the  extinction  of  those  extraordinary  animals  which  once 
abounded  therein. 


Before  the  paper,  the  President  :  Prof.  Scott  Elliot,  who  is  best  known  in  the 
world  of  science  as  a  botanist,  has  hitherto  come  before  our  Society  in  connection 
with  scientific  work  in  Africa ;  and  in  that  term,  as  a  geographer,  I  include  the 
neighbouring  island  of  Madagascar,  although  it  is  distinct  from  Prof.  Scott  £lliot*s 
point  of  view,  the  flora  and  fauna  being  different  from  those  of  the  continent. 
Prof.  Scott  Elliot  passed  two  years  in  South  Africa;  from  there  he  went  to 
Madagascar,  at  a  time  prior  to  the  French  occupation.  Later  on  he  accompanied 
the  Anglo-French  Commission  of  Delimitation  at  the  back  of  Sierra  Leone,  up  to 
the  sources  of  the  Niger.  Not  long  afterwards,  he  made  his  most  celebrated 
expedition,  that  of  1894,  to  the  regions  around  Kuwcnzori,  which  were  in  those 
days  almost  unknown.  I  dare  say  some  of  you  may  remember  the  high  praise 
bestowed  upon  him  here  by  Sir  Henry  Stanley.  Probably  many  of  you  also  read 
the  book  he  published  on  that  expedition,  which  was  carried  out  on  behalf  of  the 
Boyal  Society,  although  our  Society  had  the  honour  of  contributing  to  the  cost. 
I  ought  to  say,  whilst  on  the  subject  of  contributions,  that  most  of  Prof.  Scott 
Elliot's  work  has  been  carried  out  at  his  own  expense.  To-night  he  is  going  to 
take  us  to  a  very  different  part  of  the  world,  the  regions  lying  on  either  side  of  the 
Andes.  Much  of  his  address  will  be  devoted  to  Chile,  that  highly  civilized  country 
whose  minister  to  the  court  of  St.  James  we  have  the  honour  of  having  with  us 
to-night.  But  Prof.  Scott  Elliot's  address  will  be  none  the  less  interestiog  because 
it  does  not  deal  with  new  exploration.  It  deals  with  an  equally  important  subject, 
namely,  the  effect  on  the  geography  of  a  country  of  its  botanical  phenomena.  I 
will  now  leave  him  to  speak  for  himself. 

After  the  paper.  Sir  Tiiomah  Huldicii  :  I  think  that  the  action  of  plants  in 
changing  the  geographical  configuration  of  the  land  is  much  more  important  than 
has  hitherto  been  recognized.  The  most  notable  instance  of  it  that  I  can  recollect 
will  be  tolerably  familiar  to  all  those  who  have  read  Sven  Hedin's  account  of  his 
journeys  in  Central  Asia.  In  Central  Asia  there  is  a  vast  lake,  Lob  Nor,  which 
has  left  its  old  position  (which  was  correctly  marked  on  the  old  Chinese  maps) 
and  has  actually  migrated  some  80  miles  to  the  south,  entirely  influenced  by  the 
action  of  the  water-plants.    These  have  gradually  died  down,  left  their  debris  on 


♦  Cf.  Dr.  Evans,  Oeographical  Journal,  DcccihUt,  11)03,  and  paper  before  the 
tiesearch  Committee.  I  cannot  find  that  ho  denies  the  cxistenco  of  this  river  capture, 
or  that  the  cause  here  assigned  to  it  has  been  of  some  iufluenec. 
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the  lake-bottom,  and  gradually  destroyed  the  level  of  the  great  flat  floor  of  that 
part  of  Asia.  This  is  an  instance  where  the  action  of  the  water-plants  has  been 
entirely  destructive ;  an  ancient  civilization  has  passed  away,  cities  which  stood 
on  the  edge  of  the  lake  are  now  desolate,  roads  are  deserted,  and  the  sand  has 
gradually  encroached  and  enveloped  a  large  area  which  was  once  the  great  centre 
of  Buddhist  civilization.  It  is  not  always,  however,  that  the  action  of  vegetation 
is  so  entirely  destructive ;  it  is,  perhaps,  more  frequently  retentive  in  its  action. 
Taking,  for  instance,  the  story  of  the  Indus  in  India.  There  is  no  doubt  that  the 
destruction  of  the  ancient  forest  which  once  bordered  that  river  has  determined  a 
change  of  its  course  for  over  some  hundreds  of  milef,  and  laid  waste  an  area  of 
country  the  extent  of  which  it  is  almost  impossible  to  calculate.  And  even  in  the 
Indus,  as  it  now  is,  any  one  from  year  to  year  can  watch  the  extraordinary  change 
that  takes  place  in  those  parts  of  its  course  where  there  is  no  retentive  action  of 
trees  and  plants.  Where,  on  the  other  hand,  there  are  large  plantations  of  tamarisk^ 
as  there  are  towards  the  south,  there  we  find  the  river  gradually  being  drained  into 
one  constant  channel.  It  has  now  become  useful  for  irrigation  purposes,  and  large 
areas  of  land  which  were  formerly  unproductive  are  now  being  gradually  brought 
under  cultivation.  But,  to  pass  from  India  to  South  America,  I  can  quite  bear  out 
all  that  Prof.  Scott  Elliot  has  said  about  that  very  remarkable  region  near  Buenos 
Aires  which  is  known  as  Tigre.  It  is  within  the  memory  of  the  present  inhabitants 
of  Buenos  Aires  that  all  the  delta  land  between  Las  Palmas  and  the  main  channel 
of  the  river  was  once  covered  with  iodigenous  forest  trees  so  thickly  as  to  afford 
cover  to  the  spotted  jaguar,  which  has  originated  the  name — Tigre.  But,  at  the 
same  time,  I  cannot  help  thinking  that  there  has  been  a  great  deal  of  artificial 
assistance  in  changing  the  face  of  that  country.  Ditches  and  canals  have  been  cut, 
connecting  the  different  estuaries  of  the  river,  some  of  them  of  considerable  depth, 
some  so  shallow  that  it  is  difficult  to  push  a  boat  through ;  and  the  net  result  of  it 
all  is,  that  a  large  area  of  country  has  been  reclaimed  which  has  now  become  the 
great  fruit  centre  of  the  country.  Moving  southward  from  Buenos  Aires  across 
the  region  of  the  ancient  Pampas  sea,  it  requires  no  great  stretch  of  imagination  to 
conjure  up  such  a  scene  as  Prof.  Scott  Elliot  has  given  us ;  a  landscape  of  swamps 
and  morass,  hedged  about  with  forest  trees  here  and  there,  through  which  there 
wandered  gigantic  prehistoric  creatures,  presenting  a  picture  sufficiently  gruesome 
certainly,  and  yet  fascinating  enough  to  induce  a  wish  that  one  could  have  a  look 
at  it  now.  But  when  we  cross  from  the  Argentine  side  of  the  Andes  to  Chile,  it 
seems  to  me  that  plant-action  in  altering  the  geographical  configuration  of  the 
country  must  bo  very  much  restricted,  for  there  is  not  the  opportunity  for  it.  Chile, 
as  you  can  see  in  the  map,  is  a  long  narrow  maritime  country,  with  all  the  rivers 
running  transversely  across  it  to  the  sea.  Where  they  are  environed  by  mountains 
there  is  very  little  opportunity  for  a  change  in  their  course  ;  it  is  only  for  a  short 
distance,  when  they  emerge  into  the  flat  plains,  that  the  action  of  water-plants  can 
very  well  take  effect.  As  far  as  my  memory  serves  me,  in  the  extreme  south  of 
Chile,  many  of  the  rivers  run  through  deep  gorges,  cutting  through  the  land,  almost 
from  their  debouchment  from  the  hills.  Having  once  carved  their  way  downward, 
I  hardly  see  how  any  action  of  vegetable  growth  on  their  banks  can  very  much 
change  their  course.  In  Central  Chile,  where  the  big  rivers  run  out  on  to  a  flat 
floor,  as,  for  instance,  the  Mapoche  river — the  river  of  Santiago — there  doubtless  is 
the  opportunity  for  a  considerable  local  change  of  course.  Land  reclamation  occurs, 
and  alteration  generally,  by  means  of  cultivation  contingent  on  the  original  growth 
of  such  vegetation.  Anyhow,  the  final  result  is  that  these  lovely  valleys  are 
produced  to  which  Prof.  Scott  Elliot  has  referred,  valleys  so  beautiful,  as  regards 
landscape  beauty,  that  I  can  only  compare  them  to  what  I  have  seen  in  Kashmir ; 
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in  fact^  at  almost  every  turn  of  the  road  in  some  parts  of  Chile  I  have  seen  views 
which  reminded  me  of  the  loveliness  of  that  far-off  country  at  the  foot  of  the 
Himalayas.  I  think  I  can  do  no  better,  in  conclusion,  than  echo  the  sentiments 
expressed  by  the  learned  professor :  If  any  of  my  Mends  wish  to  spend  a  happy 
winter  out  of  England,  they  cannot  do  better  than  spend  it  in  Chile. 

Colonel  Chuboh  :  Only  a  professional  botanist  can  properly  discuss  this  subject 
except  perhaps  in  a  general  way,  and  while  I  have  followed  Prof.  Elliot  in  his 
extremely  interesting  and  instructive  paper  about  the  Chilian  rivers  and  plant- 
action  in  various  manners,  and  have  seen  many  Chilian  streams,  and  others 
further  north  than  Chile,  as  far  as  Equador,  where  the  same  process  of  plant- 
growth  was  going  on,  and  where,  on  the  eastern  side  of  the  Andes,  it  is  observable 
to  a  still  greater  degree,  I  still  think  that  too  much  is  attributed  to  it  in  the 
permanency  of  river-valleys,  especially  in  those  of  Chile,  where  the  action  of  the 
rivers  and  storms  is  so  violent.  But,  with  Prof.  Elliot's  permission,  let  me  speak 
of  the  eastern  side  of  the  Andes,  the  Pampean  sea,  the  prehistoric  mammalia, 
and  the  Pampean  formation.  If  I  differ  a  little  both  from  Prof.  Elliot  and 
Sir  Thomas  Holdich  I  may  be  pardoned,  because  I  have  given  it,  perhaps,  more 
detailed  study  than  those  gentlemen.  Firstly,  I  want  to  point  oat  what  were  the 
limits  of  the  Pampean  sea.  Its  northern  limit  was  about  19°  S.  lat.  Its  western 
margin  was  along  the  base  of  the  Andes,  and  its  eastern  boundary  was  more  or 
less  the  present  western  frontier  of  Paraguay^  Corrientes,  and  Entre  Bios.  It  was 
about  1400  miles  long,  with  an  average  width  of  400  miles.  The  amount  of  silt, 
to  which  Prof.  Elliot  has  referred,  carried  by  the  river  Parani  is  gigantic.  The 
mean  llow  of  that  stream  equals,  at  least,  that  of  the  river  Missbsippi,  which  at 
New  Orleans  is  675,000  cubic  feet  per  second,  according  to  the  careful  calculations 
of  the  United  States  engineers.  I  have  estimated  that  the  La  Plata  carries 
534,000  cubic  feet  per  second  past  Buenos  Aires  in  the  dry  season,  but  2,145,000 
cubic  feet  per  second  in  flood  time.  Therefore,  I  believe  its  average  exceeds 
that  of  the  Mississippi  river.  The  latter  carries  a  cubic  mile  of  silt  every 
twenty-two  years,  and  if  we  take  this  as  the  estimate  of  the  quantity  borne  by 
the  Plata  river,  you  will  see  what  eroding  action  the  Plata  has  upon  the  country 
through  which  it  flows.  If  you  could  turn  the  Plata  river  across  the  isthmus 
of  Panamd,  it  would  cut  the  Panamd  canal  down  to  sea-level  in  about  nine 
months — a  great  pity  for  the  United  States  Treasury  that  it  cannot  be  done. 

With  reference  to  the  mammalia  which  have  been  pictured  so  poetically 
pasturing  on  the  bed  of  the  Pampean  sea,  after  its  disappearance  and  its  being 
left  in  the  form  of  lagunas,  marshes,  and  mudbanks,  I  very  much  doubt  if  the 
megatherium  and  others  of  the  mastodon  family,  the  remains  of  which  are  found 
in  the  Pampean  districts,  ever  wandered  round  much  except  on  the  extreme 
margin  of  this  ancient  sea.  I  do  not  believe  that  these  mammalia  were  similar 
in  their  food  requirements  to  the  hippopotamus,  the  capybara,  and  the  tapir.  The 
tapir  certainly  roams  upon  rather  high  ground,  and  is  only  in  the  water  occasion- 
ally. And  one  of  my  principal  reasons  for  Bupposing  the  gigantic  mammalia  did 
not  frequent  the  Pampean  salt  marshes,  is  that  enormous  quantities  of  their 
remains  are  found  at  an  elevation  of  6000  or  7000  feet  among  the  hills  around 
Tarija  in  south-eastern  Bolivia.  If  it  was  their  custom  to  feed  in  the  lowlands 
and  the  swam^>s,  they  must  have  gone  very  far  from  home  200  miles  up  the 
mountains  to  an  altitude  of  6000  or  7000  feet.  I  am  much  more  disposed  to 
think  that  they  fed  on  the  slopes  of  the  foothills  of  the  Andes.  Moreover,  among 
the  Pampas  you  find  only  partial  remains  of  them,  as  if  they  had  drifted  down 
from  the  upper  waters.  Those  found  by  Darwin  at  Punta  Alta,  near  Bahia  Blanca, 
probably  drifted  down  the  Colorado  river. 
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Beferring  again  to  the  Chilian  rivers,  Prof.  Elliot  has  told  us  that  in  former 
times  they  were  very  much  larger  than  they  are  to-day ;  that  the  present  ones 
have  cut  their  beds  through  the  centre  of  the  ancient  beds  of  former  streams,  as 
he  has  shown  on  the  screen.  With  reference  to  that,  when  the  Pampean  sea 
existed,  one  may  imagine  that  the  cold  polar  currents  swept  northward  over  it, 
that  the  Andes  acted  as  a  great  condenser,  and  that  the  enormous  area  of  water, 
two-thirds  the  size  of  the  Mediterranean  sea,  must  have  given  great  evaporation. 
The  Andes  being  lower  than  they  are  to-day,  an  abundant  rainfall  must  have  been 
carried  across  them  and  have  made  the  rivers  much  larger  than  now,  and  I 
believe  that  in  those  times  Chile  was  a  beautiful  forested,  garden-like  country, 
much  of  which,  since  the  drying-up  of  the  Pampean  sea  and  the  inability  of  the 
winds  to  carry  the  rains  westward  across  the  Andes,  has  been  desiccated.  I,  for 
one,  thank  the  lecturer  most  heartily  for  his  very  interesting  paper. 

Dr.  Evans  :  I  cordially  endorse  what  the  lecturer  has  said  on  the  importance  of 
vegetation  in  determining  the  character  of  river-banks.  No  one,  who  has  travelled 
on  the  great  rivers  of  the  South  American  plains,  can  fail  to  have  been  struck  by  the 
natural  embankments  which  follow  the  river  margins,  and  are  caused  by  the  filter- 
ing action  of  the  vegetation.  With  regard  to  the  part  played  by  willows,  I  may 
mention  that  when  ascending  the  Tuiche,  among  the  north-eastern  foothills  of 
the  Bolivian  Andes,  I  noticed  that  the  Indians  pulled  the  rafl  up  against  a  strong 
current  with  the  help  of  the  branches  of  the  willows,  that  maintained  their  position 
on  a  submerged  bank  in  spite  of  the  force  of  the  water,  which  must  be  far  greater 
in  time  of  flood. 

It  is  possible  that  the  Pacific  rivers  may  have  cut  their  way  back  in  some 
cases  in  the  regions  referred  to  by  Prof.  Scott  Elliot,  but  it  is  not  necessary  to 
invoke  a  change  of  watershed  to  explain  the  desiccation  of  the  western  Argentine 
plains.  The  retreat  of  the  Atlantic  and  the  elevation  of  the  western  Andes, 
which  is  believed  to  have  continued  into  comparatively  recent  times,  must  have 
diminished  the  rainfall  on  the  eastern  range  and  the  volume  of  the  streams  that 
fiow  from  it.  The  disappearance,  however,  of  the  great  mammals  of  South  America 
may  have  been  due,  not  to  want  of  nourishment,  but  to  the  activity  of  early 
man,  who  discovered  that  they  were  good  to  eat. 

The  President  then  proposed  a  vote  of  thanks  to  Prof.  Scott  Elliot  for  his 
paper,  which  was  unanimously  carried. 


GEOGRAPHICAL  CONDITIONS  AFFECTING  POPULATION  IN 
THE  EAST  MEDITERRANEAN  LANDS.* 

By  D.  a.  HOGARTH,  M.A. 

It  is  an  axiom,  which  no  one  would  care  now  to  dispute,  that  the 
geographioal  oonditions  amid  which  a  human  group  resides  have  efifects 
upon  its  character,  both  moral  and  physical,  which  can  be  recognized 
a  posteriori,  and  even  presumed ;  and  the  truth  of  the  axiom  can  be,  and 
in  certain  oases  has  been,  put  to  the  proof  by  variation,  i,e.  either 
through  a  particular  group  being  transferred  to  new  conditions,  or 


*  Lecture  delivered  at  the  Cambridge  School  of  Geography,  February  20, 1900. 
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through  modifioation  of  the  old  conditions  themselves.  In  the  region, 
which  is  to  be  my  peculiar  theme  to-day,  results  of  both  these  tests 
are  to  be  seen.  The  Enrds  of  Monnt  Amdnns  (Giaur  Dagh)  have  been 
compelled  during  the  past  three  generations  to  abandon  the  mountains 
for  the  plains,  and  from  being  feudal  marauders,  the  terror  of  Cilicia 
and  Commagene  up  to  the  early  years  of  the  nineteenth  century,  have 
become  peaceful  agriculturalists.  Similarly,  a  part  of  the  Anazeh 
Bedawis  of  the  North  Syrian  desert,  through  having  been  enticed 
or  forced  to  become  fellahin  (cultivators)  in  the  Euphrates  valley, 
have  lost  already  much  of  their  distinctive  desert  character.  The 
second  test,  the  modifioation  of  actual  geographical  conditions  by  human 
agency,  can  be  applied,  of  course,  only  on  a  comparatively  small  scale ; 
but  the  effects  which  it  exerts,  nevertheless,  on  population  may  be 
observed  in  the  Egyptian  delta,  where  the  reclamation  of  vast  tracts 
on  the  western  flank  and  along  the  seaboard  is  quickly  converting  the 
Walad  Ali  Bedawis  and  the  formerly  amphibious  and  secretive  marsh 
folk  into  a  slow  and  sturdy  type  of  fellah^  such  as  has  long  been 
characteristic  of  the  Deltaic  apex,  the  Fayum,  and  the  broader  parts 
ef  the  middle  Nile  valley. 

For  my  present  purpose  I  propose  to  interpret  the  phrase  ''geo- 
graphical conditions  "  very  literally,  as  the  conditions  of  the  Earth's  super- 
fides  itself  excluding  influences  both  of  what  lies  beneath  and  of  what 
is  above,  i.e.  excluding  geological  and  meteorological  conditions.  The 
inquiry  will  then  be  concerned  with  the  influence  exerted  on  the  popu- 
lation of  the  East  Mediterranean  lands  by  the  character  of  the  terrestrial 
surface,  highland  or  lowland,  plain  or  rugged,  whether  arable,  over- 
grown, grass-bearing,  or  sterile ;  by  the  relation  of  the  different  super- 
ficial regions  to  one  another ;  and,  lastly,  by  their  relation  to  the  world 
outside  the  Mediterranean  area.  In  short,  in  any  such  inquiry  we 
must  consider  the  characteristics  of  the  different  individual  parts  of  a 
region,  their  facilities  for  intercommunication,  and  their  general  setting 
in  the  continental  scheme  of  the  globe.  At  the  same  time,  far  be  it 
from  me  to  maintain  that  geographical  conditions  are  the  sole,  or  even 
the  main,  determinant  of  popular  characteristics.  They  are  a  factor  in 
that  determination,  a  factor  of  definite  and  ascertained  value,  which 
always  tells.  That  is  all  that  may  safely  be  said.  Many  other  factors 
go  to  make  up  that  mysterious  result,  race-differentiation,  and  at  some 
of  these,  perhaps  the  most  important,  we  can  only  guess.  I  listened 
the  other  day  to  a  great  botanical  authority  speaking  on  the  vegetation 
of  India.  He  told  his  audience  that  the  character  of  that  vegetation 
was  in  certain  caecs  sharply  divided  by  a  narrow  line,  although  soil, 
humidity,  weather,  and  climate  were  the  same  on  both  hands;  and  he 
added  that  the  main  factor  in  the  differentiation  remained  still  to  be 
discovered.  If  in  the  world  of  plants  there  is  an  unknown  oj,  how  much 
more  likely  there  should  be  one  in  the  world  of  humanity  !     And  yet 
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there  are  sane  persons  who  will  read  you,  to  their  own  plenary  satisfao- 
tion,  all  the  riddles  of  race. 

The  region  which  I  take  to-day  has  this  advantage  over  others 
in  suoh  an  inquiry — that  the  ancient  as  well  as  the  modem  history 
of  its  inhabitants  has  been  made  the  subject  of  the  minutest  study  back 
to  a  very  early  period.  The  effect  of  geographical  conditions  can 
therefore  be  observed  over  an  immense  length  of  time.  I  mean  by 
the  East  Mediterranean  lands  those  coasts  which  lie  round  the  ^gean 
and  Levantine  basins,  from  the  Hellenic  peninsula  to  that  great 
projection  of  Africa  lying  over  against  the  Morea  and  Crete,  which 
was  called  in  antiquity  Cyrenaica,  and  is  still  known,  with  a  con- 
servatism unusual  in  Ottoman  official  nomenclature,  as  the  province  of 
Barca.  But  I  shall  consider  the  hinierlan(U  of  those  coasts  only  as  far 
back  as  the  first  strong  natural  boundaries,  which  separate  them  from 
continental  masses.  While,  therefore,  all  peninsular  Greece  falls 
within  our  area,  only  that  part  of  the  Balkan  peninsula  is  included 
which  lies  south  of  the  line  of  the  Balkans  themselves,  ue,  the  districts 
of  ancient  Macedonia  and  Thrace.  Asia  Minor  must  be  taken  in  up 
to  Euphrates,  and  S3rria  as  far  east  as  the  edge  of  the  desert,  which, 
when  the  river  itself  begins  to  bear  away  to  the  east  of  south,  continues 
the  boundary-line  southward  in  a  vertical  direction.  As  for  Africa, 
the  northern  edge  of  the  desert  must  again  be  our  limit,  that  edge 
running  in  a  roughly  horizontal  direction  from  the  middle  of  the  Suez 
isthmus  to  the  bay  of  the  Syrtis,  and  being  continuous  except  for  the 
narrow  pass  at  the  apex  of  the  Nile  delta  through  which  the  great 
continental  river  issues. 

This  region  has  ]»een  characterized  throughout  history  by  a  certain 
persistent  homogeneity  of  population  and  social  life,  despite  many 
obvious  differences  and  varieties.  It  is  not  only  that  the  inhabitants 
proper  to  certain  parts  of  it  have  been  found  for  many  ages  in  force 
in  all  other  parts  as  well,  as,  for  instance,  the  Greeks  and  the  Jews, 
and  only  less  conspicuously  the  inhabitants  proper  to  Macedonia, 
Thrace,  Western  Asia  Minor,  and  Northern  Syria ;  but  also  that  most 
of  them  have  had,  and  still  keep,  a  curious  fundamental  identity  of 
physical  and  moral  character,  that  identity  to  which  we  bear  witness 
at  this  day  when  we  relegate  them  all  vaguely  to  one  category  as 
"  Levantine,"  with  a  common  implication.  It  is  remarkable  how  much 
similarity  underlies  distinctions  in  the  facial  types  of  the  Greeks,  the 
Armenians,  the  so-called  Turks  of  Anatolia,  and  the  Syrians.  The  same 
low-browed,  slightly  aquiline  physiognomy  is  largely  prevalent  among 
all ;  the  same  dark  colouring  of  eyes  and  hair ;  the  same  whitey-brown 
tint  of  skin.  The  prevailing  type  of  intelligence  and  of  temperament 
is  also  curiously  identical  throughout  the  area,  the  former  singularly 
alert,  versatile,  and  quick  of  apprehension  ;  the  latter  sanguine,  im- 
pulsive, and  unstable.     These  things  being  so,  it  is  not  surprising  that 
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the  part  played  by  all  the  races  of  this  area  in  the  history  of  civiliza- 
tion has  been  broadly  one  in  kind,  though  difEering  in  importance.  It 
has  been  an  intellectual  rather  than  a  moral  part.  They  have  con- 
tributed ideas  rather  than  systems.  What  they  conceived  others  have 
put  into  practice.  They  originated  Christianity ;  but  the  organization 
of  the  social  system  and  political  force  of  Christendom  was  not  their 
work.  They  originated  Islam ;  but  Islam  again,  as  a  social  system  and 
a  permanent  political  force,  is  owed  to  a  people  of  North  Central  Asia. 
They  taught  the  arts  of  colonization  and  assimilation  of  alien  peoples 
by  superior  races,  but  their  own  colonies  did  not  become  nations,  and 
their  empires  were  dissolved  almost  as  soon  as  formed.  We  look  to 
them  for  the  spring  of  our  ideas  in  philosophy,  religion,  and  almost 
all  the  arts  and  the  sciences,  but  not  for  instruction  in  the  practical 
organization  of  society,  either  in  its  domestic  conduct  or  its  imperial 
expansion. 

This  region  of  the  East  Mediterranean  coasts  may  be  regarded,  then, 
as  a  unit  by  no  means  arbitrarily  presumed,  and  its  populations  as 
essentially,  and  not  merely  accidentally,  forming  one  sooial  group. 
And  that  it  should  be  so  possible  to  regard  them  is  due  in  no  smaJl 
measure  to  geographical  facts.  First,  of  course,  to  the  characteristics 
of  their  peculiar  sea.  No  other  in  the  world  has  so  long  and  so 
uniformly  united,  rather  than  divided,  the  inhabitants  about  it,  as  that 
which  is  loosely  termed  the  Levant.  If  I  may  bring  arcbseology  into 
court  for  a  moment,  the  most  recent  investigations  into  the  pre-historic 
period  of  the  iBgean  open  up  an  ever  receding  vista  of  intercommuni- 
cation between  the  distant  coasts.  The  old-fashioned  idea  that  the  Nile 
valley  was  a  land  closed  to  Mediterranean  intercourse  and  influences 
until,  at  earliest,  the  time  of  the  Saitic  Pharaohs,  has  not  stood  the  test 
of  ^gean  excavation.  When  Egyptian  objects  had  been  found  at 
Mycen89,  it  remained  still  possible  to  ascribe  them  to  Phoenician  carriers. 
But  Crete  showed  us  not  only  actual  Egyptian  objects,  but  an  Egyptian 
influence  upon  the  later  Minoan  art  of  so  strong  and  general  a  kind 
that  it  cannot  be  explained  by  anything  less  than  direct,  long -continued, 
and  constant  intercourse  with  Egypt  itself  in  the  period  of  the 
eighteenth  dynasty,  and  earlier.  Nor  is  it  a  case  only  of  Egyptian 
influence  in  the  ^gean ;  we  have  to  note  also  ^gean  influence  in 
Egypt.  Pottery  of  the  late  Minoan  or  Mycenaaan  Age  has  been  found 
in  large  quantities  as  high  up  the  Nile  as  Tell  el-Amama ;  and  evidence 
has  accumulated  in  recent  years  to  show  that  there  was  a  fabric  of 
native  imitation  of  ^gean  vases — note  the  importance  of  counterfeit 
fabrics  as  evidence  of  strong  alien  influence— in  all  parts  of  Egypt, 
from  the  Delta  up  to  Thebes,  in  and  after  the  thirteenth  century  b.c. 
Not  that  it  should  be  supposed  for  one  moment  that  this  mutual  inter- 
course between  the  Mediterranean  and  the  Nile  valley  began  only  then. 
The  discoveries  of  Cretan  vases  in  Egypt  go  back  through  the  twelfth 
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to  the  earliest  dynasties,  and  the  Egyptian  fabrios  foand  in  Crete 
suggest  an  even  earlier  age  of  interooarse,  possibly  prior  even  to  the 
dynastic  period  on  the  Nile. 

A  close  connection  between  Crete  and  the  Philistine  shore,  already 
attested  by  Greek  traditions  of  Minos,  and  the  cult  of  Zens  Cretagenes 
at  Gaza,  is  beginning  to  be  illustrated  by  the  results  of  excavation  on 
South  Palestinian  sites.  Mr.  McAlister,  the  explorer  of  Gezer,  has 
found  fragments  of  painted  ware  which  are  pure  Cretan  of  the  later 
Minoan  fabric,  and  also  native  imitations  of  the  later  iBgean  forms. 
On  the  opposite  side  of  the  area,  we  find  evidence  in  Sikel  tombs  of  long 
intercourse  between  the  iEgean  and  SicUy,  this  again  supported  by 
Greek  traditions  of  the  Cretan  Minos.  While,  as  for  the  ^gean  area  in 
and  by  itself,  nothing  is  better  established  and  more  remarkable  about  the 
remains  of  the  later  prehistoric  period,  wherever  found,  whether  in  the 
Argolid,  in  Thessaly,  in  North-West  Asia  Minor,  in  Rhodes,  or  in  Crete, 
than  their  identity  in  form  and  fabric.  There  must  have  been  at  the 
least  free  and  constant  commercial  communication  between  all  the 
mainland  coasts  and  islands,  even  if  the  whole  area  had  not  come  under 
one  political  government  at  the  latest  period  of  Minoan  art. 

The  characteristics  of  the  Levant  sea,  which  favour  commerce,  have 
often  been  insisted  upon.  The  chains  of  insular  refuges  which  stud 
the  northern  part  of  it,  and  are  due  to  the  fact  that  the  bed  of  the 
^gean  eea  proper  is  a  comparatively  recently  and  slightly  submerged 
continental  shelf,  are  familiar  to  any  one  who  has  ever  seen  the  map. 
The  abundance  of  natural  harbours,  especially  on  the  coast  of  the 
Hellenic  peninsula,  the  ^gean  isles,  and  western  and  south-western 
Asia  Minor,  needs  no  more  than  to  be  recalled  to  the  memory  of  an 
academic  audience.  But  I  may  point  out,  in  addition  to  these  well- 
known  facts,  that  the  tideless  nature  of  this  sea,  taken  in  combination 
with  certain  other  circumstances,  has  greatly  conduced  to  its  facile  use 
by  man.  It  is  far  less  afifected  by  currents  than  the  oceanic  seas ;  and, 
since  it  acts  much  less  erosively  on  its  coasts  than  most  others,  com- 
paratively deep  water  can  be  counted  upon  at  almost  any  point  desired, 
except  at  a  river  mouth.  Although  the  East  Mediterranean  is  stormy 
enough  at  a  certain  season  of  the  year,  there  is  a  long  period,  covering 
late  spring,  all  the  summer,  and  almost  all  the  autumn,  during  which 
the  direction  and  strength  of  the  daily  winds  can  be  foreseen  with 
certainty,  and  the  nights  ofifer  recurring  intervals  of  calm.  In  conse- 
quence, ships,  even  modern  steamers  of  considerable  tonnage,  by 
choosing  their  season,  can  and  do  dispense  with  harbour  shelter  on  the 
Levant  coasts  to  an  astonishing  degree.  All  who  have  been  in  Greek 
seas  must  be  familiar  with  the  spectacle  of  large  craft  riding  at  anchor 
in  the  open  close  in  shore,  or  tied  up  astern  to  the  rooks  themselves ; 
and  I  can  quote  a  very  actual  illustration  of  the  influence  which 
this  peculiarity  of  the  tideless  Levant  exerts.    It  appears   that  the 
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expenditure  which  we  have  iconrred  on  the  oonstmotion  of  a  harbonr 
for  Cjprus,  and  a  railway  to  feed  it,  promises  to  be  exceedingly  unre- 
maneratiye.  Captains  find  it  unnecessary  to  spend  money  and  time  on 
obtaining  berths  within  the  Famagusta  breakwater;  tramps  anchor 
outside,  and  in  nine  days  out  of  ten  can  take  their  cargo  and  passengers 
aboard ;  while  other  steamers,  specially  chartered  to  ship  the  products 
of  the  island,  choose  their  season  and  tie  up  to  the  open  shore  at  the 
spot  most  convenient  to  the  place  of  production. 

One  coast  of  the  Levant  sea  must,  however,  be  excepted  at  the 
present  day  from  this  generalization,  viz.  the  African.     As  things  are 
now,  the  greater  part  of  it  is  as  inhospitable  as  the  other  coasts  are 
accessible.     If  it  were  not  for  the  artificial  harbours  made  in  recent 
times  at  Port  Said  and  Alexandria,  large  modern  ships  would  have  to 
avoid  this  coast  altogether,  and  small  craft  could  only  venture  to  run 
to  a  few  points  upon  it  at  certain  seasons.     The  two  Nile  mouths  have 
become  very  difficult  of  entry,  and  except  the  small,  remote,  and 
desert-ringed  harbours  of  Tobruk  and  Bomba,  in  ancient  Marmarioa, 
there  is  not  a  port  or  a  roadstead  of  even  moderate  security  between 
Alexandria  and  Sfax,  in  Tunisia,  a  stretch  of  over  1000  miles  of  iron- 
bound  coast.     This  has  not,  however,  been  always  so,  nor  has   the 
character  of  the  African  shore  always  exercised  its  present  influence. 
There  has  been  a  serious  land-subsidence,  probably  along  the  whole 
coast,  sinoe  antiquity.     The  fact  is  fully  established  in  the  Nile  delta 
and  in  the  Cyrenaica,  and  may  be  assumed  on  the  intervening  almost 
unexplored  stretch.     The  Ptolemaic  strata  of  ancient  Alexandria  are 
now  well  below  sea-level  in  all  the  lower  lying  districts  of  the  city, 
and  Prof.  Petrie,  when  he  tried,  in  the  dry  season  of  spring  two  years 
ago,  to  explore  the  mounds  of  Bute,  found  that  the  water  stopped  him 
at  the  level  of  the  Eoman  imperial  age.     The  culture  of  the  olive  and 
vine,  once  prevalent  all  over  the  lower  delta,  and  attested  by  deserted 
presses  and  rotting  roots,  is  now  impossible ;  for  so  little  do  the  lands 
rise  above  sea-level,  that  adequate  natural  drainage  cannot  be  obtained. 
On  the  Cyrenaic  coast,  on  a  calm  day,  you  may  see  at  Marsa  Susa,  the 
ancient  Apollonia  and  chief  port  of  Gyrene,  the  foundations  of  half  the 
city  running  out  under  water.     Tombs  sunk  above  the  tops  of  their 
doors  have  become  sea-caves,  and  the  waves  wash  into  the  orchestra  of 
the  theatre.     Thus  the  bays  which  once  enabled  Cyrene  to  be  a  com- 
mercial city  of  the  first  rank  have  wholly  disappeared ;  and  this  geo- 
graphical change  has  resulted  in  the  lapse  of  all  Cyrenaica  to  barbarism. 
Nomadized  by  the  influence  of  its  desert  hinterland,  it  has  been  for  a 
thousand  years,  and  is  still,  almost  the  least- known  and  most  anti- 
European  bit  of  the  whole  African  coast,  although  it  faces  the  southern 
cape  of  Greece  at  a  distance  of  not  300  miles,  and  seems  placed  by 
Nature  to  be  a  focus  of  Mediterranean  trade. 

The  lands  about  the  Levant  sea,  with  the  sole  exception  of  Egypt» 
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have  this  also  in  oommon,  that  no  river,  navigable  from  the  moath 
upwards,  acts  as  a  natural  link  between  the  littoral  plains  and  the 
inner  country.  Indeed,  from  one  cause  or  another,  there  is  no  stream 
falling  into  the  eastern  Mediterranean,  except  the  Nile,  which  can  be 
ascended  for  as  mnch  as  25  miles  from  its  mouth.  Moreover,  the 
littoral  plains  are  backed  in  almost  every  case,  at  a  very  short  distance, 
by  the  steep  faces  of  high  plateaux,  fenced  from  the  coast  by  rims  of 
greater  elevation  and  more  rugged  character  than  their  own  surfaces. 
This  is  the  case,  for  example,  in  the  Peloponnesus,  where  the 
Arcadian  plain  is  completely  ringed,  and  itself  greatly  elevated; 
and  so  too  in  Boeotia  and  in  Thessaly,  though  the  central  plains  are 
much  lower.  In  Macedonia  the  littoral  plain  of  the  lower  Vardar 
closes  in  at  the  Iron  Gates ;  and  the  northern  part  of  the  great  central 
Macedonian  basin  both  lies  at  a  much  higher  elevation  and  is  effec- 
tually cut  off  from  the  southern.  The  same  is  the  case  with  the 
Struma  valley  above  Seres ;  while  the  third  of  the  great  river  valleys 
which  make  up  Macedonia,  that  of  the  Nesta,  is  shut  in  by  high 
mountains  till  within  a  short  distance  of  the  sea,  and  only  opens 
out  near  the  headwaters.  That  Asia  Minor  follows  the  same  rule  is 
notorious.  The  whole  heart  of  the  peninsula  is  a  cup-like  plateau, 
fenced  on  all  sides  by  high  rims,  through  which  the  waters  from  its 
uttermost  fringes,  which  alone  drain  to  the  sea,  find  their  way  by 
gorges  that  sometimes,  as  in  the  ocuse  of  the  chief  Cilician  streams,  the 
Seihun  and  Jihan  (Sarus  and  Pyramus),  are  impassable  by  man.  So 
again  with  Syria.  Two-thirds  of  it  is  a  plateau  cut  off  from  the  sea 
by  high  ranges.  That  part  of  the  inner  drainage  which  finds  its  way 
to  the  coast,  does  so  only  through  the  tremendous  gorge  of  the  Asi 
(Orontes)  below  Antioch,  which  the  natives  in  ancient  times  compared 
to  Tempo,  and  the  gorge  of  the  Litani  (Leontes)  near  Beirut.  The 
rest,  unable  to  reach  the  sea  at  all,  is  consumed  internally  in  the  great 
salt  marshes  below  Aleppo,  and  the  deeply  depressed  evaporation-pan 
of  the  Dead  sea.  The  exception  offered  by  southern  Palestine,  where 
there  is  no  distinct  coastal  range,  is  only  apparent,  for  the  plateaux 
of  Samaria  and  Judea  are  a  continuation  of  the  highlands  of  Lebanon 
and  Galilee,  and  so  greatly  elevated  as  to  differentiate  the  interior 
from  the  littoral  hardly  less  effectually. 

The  effect  of  this  disposition  of  the  land-relief  round  three  sides  of 
the  area  has  always  been  to  deter  the  inhabitants  of  the  littorals  from 
spreading  on  to  the  interior  districts,  and  to  force  their  surplus  energies 
on  to  the  sea,  whose  influence  would  obviously  tend  to  give  them  a 
common  character,  while  the  internal  peoples  retained  their  distinct 
individualities.  And  the  exception  of  North  Africa  has  been  of  very 
little  moment  except  to  itself;  for  the  portions  of  it  habitable  by  any 
but  a  very  thin  population,  necessarily  dependent  on  the  sea,  are 
limited  to  two  small  patches,  the  Nile  delta  and  theCyrenaic  highlands. 
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As  a  whole,  the  East  Mediterranean  lands  may  be  said  to  have 
always  been  peopled  by  two  distinct  oircles  of  inhabitants,  an  inner 
ring  living  nnder  easy  climatic  and  agricnltural  conditions  and  in 
constant  intercommunication,  characterized  by  that  mobility  and  alert 
intellectualism,  which  comes  from  continual  racial  fusion  and  the  habit 
of  seafaring ;  and  an  oater  ring,  living  under  the  sterner  conditions  of 
high  altitudes  in  a  temperate  clime,  of  slower  intelligence,  but  stronger 
physique  and  more  serious  and  consistent  habit.  At  the  same  time, 
while  the  natural  distinctions  of  relief  have  been  everywhere  potent 
to  deter  the  inhabitants  of  the  warm  lowlands  from  climbing  up  to  the 
cold  highlands  and  assimilating  their  folk — a  potency  well  illustrated 
by  the  failure  of  the  Arabs  to  make  any  permanent  impression  on  the 
plateau  of  Asia  Minor,  despite  many  attempts, — they  have  not  been 
strong  enough  to  prevent  the  highland  folk  from  following  their 
natural  instinct  to  go  downhill  to  the  warmer,  kinder  littorals.  There 
has  accordingly  been  a  continual  infusion  of  fresh  and  vigorous  blood 
into  the  coastal  populations,  and  a  continual  pressure  upon  these  which 
has  increased  their  natural  tendency  towards  movement  and  change. 
I  take  it,  this  has  had  no  small  share  in  producing  that  singularly 
mobile  and  alert  intellectual  character  which  we  associate  with  both 
the  Caucasians  and  the  Semites  of  the  nearer  East 

It  might  be  objected  here,  that  such  a  continual  drain  from  the 
highlands  of  the  interior  without  compensating  reflux  from  the 
littorals  would  tend  to  depopulate  the  former  districts.  Well,  that 
has  to  some  extent  been  the  actual  result.  It  is  obvious  to  the  most 
rapid  observer  that  the  inland  parts  of  Asia  Minor,  for  example,  had 
a  far  denser  population  once  than  they  have  now.  Great  towns  which 
have  diminished  to  small  ones,  and  small  towns  which  have  shrank  to 
villages,  or  become  wholly  desolate,  are  the  most  frequent  and  familiar 
sights  which  the  traveller  has  to  observe  in  that  country.  And,  more 
than  that,  a  great  part  of  such  population  as  actually  exists  in  inland 
Anatolia  is  of  recent  importation,  being  composed  of,  or  derived  from, 
Turcoman  semi-nomadic  races,  which  we  know  to  have  come  into  the 
peninsula  since  the  Christian  era.  But  there  are  many  other  causes 
contributing  to  this  state  of  things — long  ages  of  predatory  warfare, 
native  neglect  to  maintain  vegetation,  bad  economic  government  from 
without,  and  so  forth— causes  so  many  and  so  dynamic  that  the  wonder 
is  rather  that  the  country  should  be  so  well  inhabited  as  in  fact  it  is. 
Nor  would  it  indeed  be  so  if  it  were  not  for  another  geographical 
influence,  to  which  I  will  now  call  attention,  because  it  not  only  goes 
far  to  explain  the  persistence  of  population  in  the  highlands,  but  also 
supplies  another  cause  for  the  distinctive  vigour  and  nimbleness  of  the 
intelligence  of  certain  East  Mediterranean  littoral  races — I  mean  the 
influence  of  the  great  steppes  and  deserts  which  form  the  hinterland  of 
about  half  the  area  under  discussion. 
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The  e£feot  whioh  the  vast  dry  and  elevated  tracts  of  oentral  and 
soath-westem  Asia  and  northern  Africa  have  had  on  the  history  of  the 
Mediterranean  lands,  and  on  that  of  all  oentral  and  southern  Europe, 
can  hardly  be  exaggerated,  and  might  well  have  been  made  the  sole 
subject  of  this  lecture.  For  it  is  to  their  existence  and  to  their 
characteristics  that  is  due  that  continual  movement  of  peoples  which 
we  can  dimly  descry  in  full  action  at  the  dawn  of  history,  and  can 
follow  in  more  and  more  detail  as  the  centuries  advance  down  to  almost 
modern  times.  An  incursion  of  tribes  of  unknown  origin  into  the 
Hellenic  peninsula  about  1000  b.c.  is  the  earliest  of  such  movements 
of  which  history  can  take  account  with  certainty,  though  it  is  un- 
doubtedly very  far  from  the  earliest  that  occurred.  The  invasion  of 
the  Iberian  peninsula  by  the  Moors,  and,  later  still,  of  what  is  now 
European  Eussia  by  Mongolian  races,  are  the  latest  which  took  place 
on  any  considerable  scale ;  while  in  the  interval  occurred  the  Arabiza- 
tion  of  Syria  and  North  Africa,  the  Turcoman  assimilation  of  Asia  Minor 
and  south-western  Europe,  and  the  partial  Slavonic  settlement  of  the 
central  Balkan  peninsula  and  Greeoe.  Since  the  fourteenth  century 
the  vacua  in  Europe  have  been  sufficiently  filled  up  to  check  the 
indraught,  according  to  a  law  which  acts  as  naturally  and  inevitably 
as  the  laws  governing  the  movement  of  the  atmosphere  and  of  fluids. 

On  natural  and  inevitable  laws  the  whole  question  indeed  depends. 
These  great  steppe  and  desert  areas  favour  the  growth  of  populations 
of  high  natality  and  great  physical  vigour,  but  are  wholly  unable  to 
support  their  normal  increase.  The  area  of  both  pasture  and  cultivation 
is  immutably  fixed  in  a  country  like  Arabia.  It  cannot  be  extended  by 
any  amount  of  human  effort,  and,  such  as  it  is,  it  but  sparely  nourishes 
a  restricted  and  sparse  body  of  inhabitants,  which  is  obliged,  in  great 
part,  to  move  from  place  to  place  to  find,  the  year  round,  the  bare 
necessaries  of  life.  The  additions  continually  made  to  the  population 
by  vigorous  parents,  who  live  in  a  state  of  society  which  has  always 
allowed  the  male  to  exercise  his  full  powers  of  begetting,  unrestricted 
by  monogamy,  have  no  choice  but  to  pass  beyond  the  areas  of  their 
origin  in  a  continuous  stream ;  and,  as  a  matter  of  fact,  they  have  been 
BO  passing  since  the  dawn  of  time,  and  are  so  passing  still,  though  no 
loDger  into  Europe.  The  Arabs  have  found  in  recent  centuries  their 
outlet  in  Africa ;  the  Turcomans  and  Tartars,  in  Persia  and  the  Far 
East.  These  movements  have  not  always  taken  the  same  direction. 
India  and  China,  and  even  the  East  Indian  islands,  have  induced  the 
tide  of  migration,  as  well  as  **  the  march  of  empire,*'  to  take  its  way  to 
some  extent  eastward ;  but  two  facts  have  caused  the  main  movement 
to  tend  westward.  First,  the  existence  of  greater  vacua  in  those 
western  lands,  whose  climates,  while  fit  for,  nay,  favourable  to,  human 
life,  are  more  rigorous  than  the  climates  of  the  great  valleys  of  South 
and  East  Asia,  and  therefore  have  not  so  quickly  conduced  to  the  growth 
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of  popnlation  in  the  earliest  and  most  feeble  days  of  nasoent  inankind. 
Seoond,  the  downward;  inclination  of  the  general  Asian  relief  from  the 
steppe  and  desert  areas  towards  the  west.  In  Europe,  West  Asia,  and 
Africa  easy  natural  conditions  of  life  have  always  been  more  readily 
accessible  to  the  surplus  of  the  nomad  peoples  than  in  East  Asia. 

The  result  is  sufficiently  obvious.  There  has  been  a  constant  thrust 
from  eastwards  into  the  Mediterranean  lands,  slow,  irresistible,  except 
at  moments  of  very  strong  civilized  administration,  such  as  Borne  exer- 
cised for  a  time — and,  moreover,  dynamic,  i.e,  productive  of  secondary 
movements  among  the  peoples  of  the  invaded  territories  themselves. 
The  moments  of  reaction  have  been  very  short,  and  their  speedy 
ebb  has  only  served  to  prove  the  rule.  Consider,  for  instance,  the 
great  reaction  of  the  fourth  century  b.c,  which  found  leaders  in  the 
Macedonians  and  a  hero  in  Alexander.  It  reconquered  about  a  quarter 
of  Asia  and  a  corner  of  Africa ;  and  how  long  did  it  hold  either  the 
greater  or  the  lest^er  of  its  conquests?  The  Greeks  settled  in  the 
eastern  provinces  of  the  Macedonian  empire,  were  practising,  it  appears, 
a  native  religion,  and  speaking  native  tongues  in  less  than  a  century. 
xVs  for  the  territories  lying  immediately  west  of  these,  the  Farthians  had 
recovered  them  in  two  centuries.  Even  the  Seleucid  kingdom  steadily 
lost  Hellenism  from  the  first  oentury  of  its  institution.  The  Aramaic 
element  triumphed  in  Syria,  and  in  inland  Asia  Minor  we  can  find  only 
the  smallest  traces  of  Greek  spirit  and  practice  before  the  era  of  Rome. 
Buddhism  crushed  the  Hellenic  divinities  in  the  Far  East,  and  Nature- 
worship  prevailed  over  them  in  the  Middle  East.  A  creed  of  Semitic 
origin  triumphed  over  all  westernmost  Asia,  and  passed  thence  to  the 
conquest  of  Europe.  Another  creed,  six  centuries  later,  recalled  most  of 
that  Grssco-Semitic  religious  area  to  a  purer  Semitism,  in  which  it  has 
remained  ever  since.  All  subsequent  reactions  have,  on  the  whole, 
failed,  from  Julian's  attempt  to  Hellenise  Christianity  out  and  out,  down 
to  the  efforts  of  modern  missionary  societies,  which  confess  in  candid 
moments  that  they  make  no  impression  on  Islam. 

The  history  of  Syria  and  Egypt  illustrates  admirably  this  inexorable 
westward  thrust  of  the  desert  populations.  We  read  one  long  record 
of  Arabization,  interrupted,  but  never  ended,  by  successive  Western 
dominations.  Palestine,  in  particular,  has  been  continually  overrun 
by  tribes  from  the  East,  from  the  days  when  the  great  Mesopotamian 
sheikh,  Abraham,  made  good  his  footing  at  Hebron,  to  the  earlier  part 
of  the  nineteenth  century,  when  Ibrahim  Pasha  had  to  wage  continual 
war  with  invading  tribes  in  the  district  of  the  Dead  sea,  during  the 
eight  years  of  Egyptian  occupation,  from  1832  to  1840.  The  two 
greatest  examples  in  history  of  such  movements  into  Arabia  are  that 
of  the  Beni  Israel  from  the  southern  and  south-western  deserts  into 
Judea  in  the  second  millennium  ij.c,  and  that  of  the  half-tribe  of  the 
Shammar  in  the  seventeenth  century  of  our  era,  from  Nejd  into  the 
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Hamad,  which,  after  a  long  conflict  with  the  Anazeh  Bedawis,  already 
in  possession,  ended  in  the  Shammar  being  driven  across  Euphrates 
and  occupying  permanently  the  central  part  of  Mesopotamia,  where 
they  now  are.  In  each  case  you  have  an  example,  on  a  large  scale, 
of  the  desert  surplus  pressing,  at  a  definite  moment,  towards  a  land  of 
plenty.  But  even  on  a  smaller  scale  the  pressure  is  always  active; 
and  it  is  to  stay  the  unrest  which  it  occasions,  that  the  Ottoman 
Government  has  planted  a  chain  of  Circassian  colooies  all  down  the 
east  of  Jordan,  and  has  been  labouring  for  the  past  fifty  years  to 
create  an  alternative  place  of  settlement  for  the  Bedawi  surplus  in 
the  Euphrates  valley,  where,  between  desert  and  desert,  it  cannot  so 
greatly  disturb  the  established  order  of  things.  These  alternations  of 
Orientalism  and  Occidentalism  in  Syria,  as  a  whole,  may  be  detected 
by  the  repeated  change  of  its  capital.  When  the  East  has  prevailed, 
it  has  been  the  oasis  of  Sham  or  Damascus;  when  the  West  or  North, 
the  district  of  the  northern  fertile  plateau,  with  Antioch  or  Aleppo  for 
centre. 

In  Egypt,  our  record  begins  with  the  Ilyksos  invasion  and  eods 
with  that  of  the  half-tribe  of  the  Walad  All,  formerly  of  Nejd,  con- 
cerning whom  Mehemet  Ali  had  to  take  measures  much  less  than  a 
century  ago,  by  providing  them  with  lands  on  the  western  fringe  of 
the  delta,  after  they  had  overrun  all  the  north  of  the  fertile  triangle. 
I  need  uot  dwell  on  the  degree  to  which  all  the  population  of  the  Nile 
valley  below  the  cataracts  has  been  Arabized  since  antiquity.  The 
fact  is  familiar  to  every  one  in  the  least  familiar  with  Egypt.  But  in 
view  of  an  interesting  book  recently  published  in  Cambridge,  I  may 
be  allowed  to  call  attention  to  the  uniformity  with  which  popular 
movement  into  the  Nile  valley  from  desert  areas  has  proceeded,  so 
far  as  the  facts  are  known,  from  the  East  and  not  from  the  West,  the 
obvious  reason  being  the  fiightfully  forbidding  character  of  the  Libyan 
waste,  across  which  it  is  hardly  possible  to  transport  any  live  stock 
except  the  camel.  Under  the  impulse  of  the  first  Islamic  movement 
this  difiiculty  was  overcome  by  small  bands,  who,  pressing  westward, 
penetrated  out  of  Egyjjt  to  furthest  North  Africa.  But  there  is  no 
recorded  instance  of  a  reflex  movement.  If  Prof.  Ridgeway  wishes 
to  derive  the  horses  of  the  Pharaohs  from  Barbary  and  the  horses 
of  Arabia  from  Egypt,  he  has  to  get  over  certain  very  awkward 
geographical  and  historical  facts.     , 

I  venture  to  find,  in  this  continual  permeation  of  desert  elements 
into  the  East  Mediterranean  lands,  some  explanation  of  those  cha- 
racteristics of  restlessness,  superficiality,  and  individualism  which  mark 
the  Near  Eastern  nature.  The  effect  of  steppes  and  deserts  on  the 
character  of  their  own  populations  is  most  uniform  and  unmistakable, 
and,  owing  to  the  changelessness  of  the  conditions  throughout  countless 
ages,  supplies  the  best  illustration  of  the  social  influence  of  geographical 
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enyironment  which  is  open  to  our  obBeryation.  The  highly  rarefied 
air,  possessing  apparently  certain  electric  qualities  from  the  friction  of 
sand-particles ;  the  difficulty  with  which  mere  existence  is  maintained ; 
the  absence  of  all  superfluity  of  desirable  possessions ;  the  necessity  for 
intense  selfishness  in  regard  to  the  means  of  life,  such  as  patches  of 
vegetation  and  hidden  water-holes ;  the  isolation  of  habitable  spots ; 
the  isolation  even  of  every  stalk  of  vegetation  from  every  other 
— these  necessary  features  of  desert  life  instil  the  habit  of  restless 
movement,  and  speedy  satisfaction  with  the  surface  of  things;  the 
habit  of  individual  action  and  pure  self-regard ;  and  the  habit  of  intro* 
spection,  but  disconnected  and  illogical  thought. 

Finally,  and  very  briefly — for  time  is  getting  short — I  must  remark 
upon  the  geographical  position  which  this  whole  area  of  the  ''Near 
East "  occupies  in  relation  to  the  land-masses  of  the  eastern  hemisphere 
— its  setting,  in  short,  in  the  scheme  of  the  globe.  A  glance  at  the 
map  is  enough  to  convince  any  one  that  this  position  is  of  singular 
importance.  The  East  Mediterranean  lands  constitute  nothing  less  than 
the  one  and  only  link  and  bridge  between  the  three  main  continents  of 
the  old  world.  Great  influence  of  unity  though  the  sea  may  be  for 
nations  already  fixed  in  their  domiciles  and  advanced  a  certain  distance 
along  the  path  of  progress,  it  is  by  land  bridges  that  peoples  must  move 
in  the  beginning  of  things.  By  the  trough  of  the  Nile  valley  and  the 
isthmus  of  Suez ;  by  the  main  Syrian  highway  through  Philistia  to  the 
Lebanon  depression,  the  Orontes  basin,  and  the  fords  of  Euphrates;  by 
the  Cilician  Gates  and  the  Anatolian  plateau,  to  the  valleys  of  Masander, 
Hermus,  or  Sangarius,  and  ultimately  to  the  sea  or  that  marine  river 
the  Bosphorus ;  by  the  great  north  road,  which  comes  down  the  upper 
valley  of  the  western  Euphrates,  skirts  the  central  Anatolian  steppe, 
and  debouches  by  the  Sangarius  valley ;  by  the  routes  which  continue 
into  Europe  either  through  the  Hebrus  plain,  or  along  the  Thracian 
and  the  Macedonian  coasts ; — by  these  ways  the  populations  of  three 
continents  have  passed  and  repassed  to  take  up  their  present  positions — 
always  passed  and  repassed  !  The  powerful  people  has  never  remained 
and  fixed  its  capital  in  the  Near  Eastern  region  till  turned  back  from 
an  attempt  to  push  further ;  and,  once  settled,  it  has  soon  lost  its  power, 
simply  because,  in  this  thoroughfare  of  a  world,  it  has  never  had  peace 
to  consolidate  itself,  never  been  long  enough  let  alone.  An  aged  Russian 
diplomatist  once  said  to  me  that  the  wisest  heads  among  his  friends 
greatly  feared  that  establishment  of  Hussian  empire  in  Constantinople 
to  which,  as  he  then  thought,  popular  opinion  would  force  the  emperor ; 
and  they  feared  it  because  the  Golden  Horn,  which  would  inevitably 
become  the  centre  of  empire,  had  always  been  fatal  to  the  power  that 
fixed  itself  there.  I  have  since  realized  what  he  meant.  The  crossing 
of  four  roads  is  the  place,  not  for  a  palace,  but  for  an  inn. 

Note  how  the  great  trunk  routes  of  the  old    world  continued  to 


ANOTHRB  ATTEMPT  ON  BUWENZORI.  477 

converge  on  the  Near  East  long  after  the  movements  of  whole  peoples  had 
ceased,  and  how  they  converge  still.  In  the  Middle  Ages  almost  all  the 
commerce  between  West  and  East  passed  through  the  Levant  waters,  to 
continue  overland  through  Erzerum  or  Aleppo  to  Persia  and  China,  to 
Bagdad  and  India.  The  discovery  of  the  Cape  route  robbed  those  rcxads 
of  their  traffic,  but  the  new  highway  had  not  been  in  general  use  two 
centuries  before  trade  harked  back  towards  the  old,  with  the  establish- 
ment of  the  overland  route  to  the  Bed  sea.  Within  a  generation  from 
that  time  the  Suez  canal  was  beiug  cut ;  and  now  three- fourths  of  the 
commerce  between  West  and  East  knows  no  other  eastward  sea  road  than 
the  Levant,  and,  it  is  safe  to  say,  will  never  know  another.  Can  one 
wonder  that  commercial  spirit,  versatility  of  character,  and  cosmopolitan 
habits  have  been  displayed  more  conspicuously  by  the  peoples  of  the 
eastern  Mediterranean  than  by  any  others  ?  By  the  Semites  of  the  East 
Levant  coast,  for  example,  first  the  Phoenicians,  and  thereafter,  when 
Alexander  had  crushed  these  and  opened  a  way  eastward  from  the  south- 
eastern angle  of  the  area,  by  their  neighbours,  the  Aramseans  and  the 
Jews  ?  The  simple  geographical  fact  that  this  last  people  was  originally 
located  where  it  was,  and  the  historical  fact  that  it  was  attracted  to 
Antioch  on  the  one  side  and  Alexandria  on  the  other,  will  explain  its 
wonderful  subsequent  history  without  much  help  from  miracle.  Similar 
qualities  have  been  displayed  by  the  North  Syrians,  the  Armenians, 
and  the  Qreeks,  and,  in  a  later  age,  by  the  urban  populations  of  the 
Italian  coasts.  To  be  the  innkeepers  and  hucksters  of  the  world  for 
many  centuries  is  to  receive  enough  intellectual  and  physical  stimulus 
to  account  for  even  such  great  achievements  as  we  connect  with 
Palestine,  Greece,  and  Italy ;  but,  at  the  same  time,  it  is  to  undergo 
enough  exhaustion,  intellectual  and  physical,  to  justify  despair  that 
the  future  of  peoples,  which  have  had  such  a  history,  will  ever  rival 
their  past. 
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The  followisg  correspondence  has  been  kindly  placed  at  the  disposal  of 
the  Society  by  the  Secretary  of  State  for  the  Colonies : — 

"  Entebbe,  Uganda,  February  19, 1906. 

"  My  Lord, 

**  I  have  the  honour  to  transmit  for  Your  Lordship's  con- 
sideration a  copy  of  a  letter  addressed  to  me  by  Mr.  Budolf  Grauer,  who, 
together  with  the  Rev.  H.  W.  Tegart  and  Mr.  H.  E.  Maddox,  both 
members  of  the  Church  Missionary  Society,  have  attempted  to  climb 
the  Buwenzori  mountain,  with  some  degree  of  success. 

"  Mr.  Grauer  gives  the  details  of  his  ascent. 

**2.  I  would  venture  to  draw  Your  Lordship's  attention  to  the 

No.  v.— May,  1906.]  2  k 
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naming  of  King  Edward's  Book,  and  Mr.  Grauer's  request  in  oonneotion 
therewith. 

'*  3.  Mr.  Grauer  and  his  party  have  been  congratulated  on  the  snooess 
of  their  attempt,  and  informed  that  Your  Lordship  is  being  made 
acquainted  with  the  substance  of  Mr.  Grauer's  letter. 

"  I  have,  etc., 

•*  (Signed)    George  Wilson. 

<'  The  Right  Honourable  the  Earl  of  Elgin  and  Kincardine,  e.g.,  etc." 

"  Toro,  February  1, 1906. 
"  From  Mr.  Rudolf  Grauer, 
"  To  George  Wilson,  Esq.,  c.b.,  H.M.  Deputy  Commissioner,  Uganda. 

"  Dear  Sir, 

"I  have  the  pleasure  to  inform  you  that  our  attempt  to 
climb  Kuwenzori  was  so  far  successfal  that  we  were  able,  on  January 
18,  1906,  to  reach  the  watershed  of  the  Mubuku  glacier,  which  is,  we 
believe,  immediately  adjacent  to  the  highest  peak,  called  by  Sir  Harry 
Johnston,  Duwoni,  though  we  do  not  know  of  any  native  authority  for 
that  name.  The  height  reached  was  indicated  by  the  barometer  as 
15,030  feet,  but  calculations  based  on  the  boiling-point  of  water  gave 
14,956  feet.  At  this  point  we  found  an  isolated  peak  rising  out  of  the 
very  summit  of  the  snow  ridge  to  a  height  of  about  40  feet  (total 
14,996  feet),  and,  according  to  the  usage  of  Alpine  climbers,  I  ventured  to 
name  this,  subject  to  approval,  as  King  Edward's  Rock.  May  I  beg  if 
you  will  very  kindly  sanction  this  appellation  ?  And  perhaps,  as  this 
is  really  the  first  peak,  although  a  small  one,  to  be  actually  reached  on 
the  Ruwenzori  range,  you  might  think  it  fit  to  report  it  to  His  Majesty's 
private  secretary.  My  two  companions  were  the  Rev.  H.  W.  Tegart 
and  Mr.  H.  E.  Maddox,  f.s.i.,  both  of  the  Church  Missionary  Society, 
Uganda. 

**I  enclose  a  list  of  altitudes  observed,*  and  have  the  honour  to 

remain, 

"  Yours,  etc., 

"  (Signed)    Rudolf  Grauer." 

*'  Downing  Street,  March  30,  1906. 

"  Sir, 

'*  I  have  the  honour  to  acknowledge  the  receipt  of  your 
despatch  No.  40  of  February  19,  and  to  inform  you  that  His  Majesty 
has  been  pleased  to  approve  of  the  rock  on  the  Ruwenzori  mountain, 
reached  by  Mr.  Rudolf  Grauer,  being  called  King  Edward's  Rock. 

**  I  have,  etc., 

"  (Signed)    Elgin. 

*'  The  Ofiicer  ndministering  the  Government  of  Uganda." 

*  See  p.  481. 
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TJie  followiDg  commnnioatioa,  dated  "  Churoh  Miesionarf  Society, 
Masindi,  Uganda,  B.E.A.,  February  11,  1906,"  liaa  been  leoeived  from 
the  Rev.  H.  W.  Tegart,  giving  additional  details  of  the  aBoent  referred 
to  by  Herr  Graner. 

"  We  failed  to  reach  the  highest  peak,  I  am  very  sorry  to  say,  and 
our  failure  was  due  to  mists  and  want  of  porters  to  carry  up  sufficient 
outfit  to  enable  us  to  camp  out  for  a  night.  Even  then  I  am  afraid  it 
would  be  a  difficult  undertaking,  unless  by  good  luck  a  whole  day  with- 


in; was  zoni,  snowiNO  "KISO  EDWABD'b  BOCK  "  lliaiNG  iflOVE  THE  WATKBBHBU. 

out  mist  was  obtained.  I  enclose  you  a  photo  which  shows  the  peak  or 
rock  we  got  to  on  the  watershed.  It  took  us  two  days  to  get  from  the 
permanent  snow-Hue,  14,150  feet,  to  the  peak  ;  wo  made  three  ascents 
from  our  camp  just  below  the  glaoier. 

"The  first  day  we  found  a  road  up  the  rock  alongside  the  glaoier,  only 
having  small  spurs  of  ice  to  cross,  and  got  to  the  top  of  ice-fall  (about 
100  feet  below  the  line  of  permanent  snow),  or  14,000  feet,  I  am  afraid 
Mr.  Mnmm  mode  a  mistake  in  saying  he  got  to  14,000  feet,  for  he 
did  not  get  oat  of  the  sight  of  the  chief  who  guided  him,  and  be 

2  K  2 
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himself  told  Herr  Grauer  that  he  only  got  to  the  top  of  the  ice-fall ; 
perhaps  he  had  only  an  aneroid  (most  unreliable  things). 

*'  Well,  the  second  day  we  got  to  14,650  feet,  and  had  to  turn  back 
owing  to  the  thick  fog,  and  knowing  that  a  dangerous-looking  ridge 
was  ahead  of  us.  On  the  third  day  we  came  up  rapidly  in  mist  in  our 
previous  day's  tracks,  and  then  we  were  about  four  hours  doing  the 
last  400  feet  We  stood  for  two  hours  in  thick  mist  and  a  hailstorm 
within  50  yards  of  our  rock  before  it  cleared  a  bit,  and  we  then  made  a 
spurt,  and  got  on  to  what  Herr  Grauer,  an  Austrian,  was  good  enough 
to  name  King  Edward's  rock,*  the  top  of  which  is  about  15,070  feet 
or  thereabouts.  We  waited  for  two  hours  to  see  if  it  would  clear 
sufficiently  to  locate  the  peak,  which  is  to  the  right  of  the  photo  I 
enclose;  but  we  had  to  come  down,  and  we  did  not  relish  a  fourth 
climb.  To  make  a  good  confession,  I  think  the  three  days  was  a  strain, 
and  we  were  a  bit  nervous  on  the  last  day,  coming  down  over  some 
difficult  rocks.  Anyhow,  the  weather  broke,  and  we  had  two  bad  days 
coming  down  the  lower  slopes.  However,  that  central  peak  can  be 
climbed  if  the  porterage  difficulty  can  be  got  over. 

*'Sir  H.  Johnston  thought  the  Eyanja,  or  knob-shaped  peak,  the 
highest,  but  we  looked  down  upon  it  from  the  watershed.' 

"  The  mountain  falls  away  very  quickly  on  the  Congo  side,  and  there 
is  a  very  sharp  ridge  and  a  deep  crevasse  along  it :  we  crossed  this  on 
a  snow-bridge  to  get  to  our  rock,  which  is  about  40  feet  long  and  30 
broad  at  the  base,  rising  to  a  sharp  point. 

*«  I  got  you  some  specimens  of  the  rocks,  which  I  will  send  with  the 
therijaometer  above.  About  13,000  feet  the  rock  looks  like  good  trap  rock, 
or  the  stone  used  at  home  for  the  roads ;  below  13,000  feet  the  rocks 
are  soft,  and  contain  a  good  deal  of  mica.  The  rocks  bear  traces  of  the 
glaciers  down  far  below  their  present  lowest  point.  I  don't  think  there 
is  much  quartz.  I  could  see  blocks  of  it  on  the  other  side  of  the  valley 
high  on  the  hillside,  but  they  were  few  and  of  small  extent. 

"  Of  the  stratification,  I  am  afraid  I  do  not  know  enough  to  express 
an  opinion.  Indeed,  we  were  going  so  hard  at  it  that  all  our  attention 
was  given  to  getting  over  the  rocks  as  quickly  as  possible. 

*'  I  am  sorry  to  say  that  I  forgot  to  take  the  certificates  of  the  tests 
of  the  thermometers  with  me ;  we  tried  both  at  most  places,  and  found 
them  read  exactly  alike,  strange  to  say  ;  yet  I  now  find  that  there  is  a 
considerable  error  compared  with  the  standard  instruments  with  each 
other.  I  read  at  the  highest  point  the  one  numbered  18,867.  Mr. 
Maddox  checked  my  readings  at  every  point,  and  kept  a  separate  note 
of  them.  We  then  worked  them  out  independently  at  Eabaroli,  which 
we  took  as  our  base,  using  the  tables  in  the  Society's  *  Handbook  for 
Travellers.'     I  have  not  a  copy,  or  I  would  make  the  corrections  for 


*  The  rock  is  in  the  centre  of  the  snow-coYered  saddle. 
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error  now,  but  this  I  most  leave  to  yoa.  We  should  be  extremely 
pleased  to  hear  if  onr  height  for  King  Edward's  rook,  in  the  watershed, 
is  oorreot. 

**Mr.  Maddoz  thinks  the  height  for  Eabaroli,  5000  feet,  is  fairly 
oorreot,  for  quite  a  number  of  aneroid  barometers  have  been  tried,  and 
all  olosely  agree.  Mr.  Maddoz's  own,  registering  to  15,000  feet,  gave 
the  height  on  our  list  when  he  first  eame  out,  and  also  when  he 
returned  five  years  later.  I  think  it  is  fairly  oertain  that  the  highest 
point  is  not  over  16,500  feet." 

Altitudes  on  RuwiMZORr,  B.E.A.,  January,  1906,  tbom  Obsirvations  or  Boilxno- 
POINT  Thebhombtir  buppliid  bt  Botal  Geographioal  Booibtt,  ahd  an 
ANBRom  Baroicbter  (25,000  fbbt)  lent  bt  the  British  Museum  Natural 
History  Buwenzori  Expedition. 
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By  DOiraLAS  W.  FRESHFIELD. 

RuwENzoRi  has  already  a  oonsiderable  literature  of  its  own.  I  need 
only  mention  here  the  two  latest  additions  to  it,  Mr.  Maddox's  acoount 
of  his  visit  to  the  Mubnku  glacier  (Uganda  Notes,  June,  1905),  and 
Mr.  Dawe's  botanical  article  in  the  Journal  of  the  African  Society  for 
January.  I  may  add  references  to  the  allusions  to  an  ascent  on  the 
western  side  of  the  mountain  by  Dr.  David  in  the  OMms  for  1904, 
and  to  the  map  compiled  from  Dr.  Stuhlmann's  observations,  issued  in 
the  Proceedings  of  the  Hamburg  Oeographioal  Society  for  1901  (vol.  17). 
There  is  as  yet  no  complete  map  of  the  range  that  has  any  pretension 
to  accuracy  in  detail,  and  no  attempt  has  been  made  to  define  and 
delineate  its  glaciers. 
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In  one  respect  I  was  fortunate  last  year.  From  the  hills  near 
Butiti,  a  mission  station  17  miles  east  of  Fort  Portal  and  about  40  from 
the  glaciers  of  Buwenzori,  we  had  a  complete  and  cloudless  view  of  the 
range  from  end  to  end.  This  view  was  denied  to  our  predecessors  who 
have  written  on  the  mountain,  and  I  shall  therefore  describe  it  in  some 
detail. 

In  the  immediate  foreground  stood  bold  green  hills.  Beyond  them 
we  looked  across  a  rolling  country  to  a  long  range  rising  from  low 
foothills  at  either  end  through  rocky  ridges  to  a  central  comb  of 
shining  snow.  The  vision,  welcome  as  it  was,  was  rather  fascinating 
than  sublime.  The  precipices  and  icefields  were  not  like  those  of  the 
Himalayas,  built  up  on  a  scale  to  excite  awe;  the  general  effect  of 
the  range  was  such  as  the  European  traveller  is  accustomed  to.  We 
might  have  been  looking  at  a  bit  of  the  panorama  from  the  Superga 
above  Turin. 

The  first  thing  to  strike  us  was  that  there  was  no  possible  doubt 
as  to  the  highest  peak,  no  more  than  there  is  in  the  case  of  Mont  Blano 
when  seen  from  Oeneva.  Starting  from  our  left,  the  first  snow  lay  in 
streaks  on  a  massive  rock-peak  I  will  distinguish  provisionally  as  the 
Southern  peak.  A  broad  snowless  depression,  obviously  suited  for  a 
pass,  and  (we  afterwards  learnt)  used  as  one  by  the  natives,  separated 
this  summit  from  a  bold  comb  of  rock  and  ice.  Sir  Harry  Johnston's 
Eiyanja.  Its  very  distinctive  outline  was  at  once  recognizable  as  the 
reverse  of  that  shown  in  the  peak  on  the  right  in  Dr.  Stuhlmann's 
beautiful  photograph  of  the  snows  taken  from  the  head  of  one  of  the 
glens  on  the  western  or  Semliki  valley  side.  From  its  base  an  undulat- 
ing ridge,  mainly  glacier-clad,  stretched  to  the  dominating  summit,  a 
shapely  snow-peak  of  the  most  inviting  aspect,  apparently  Sir  H. 
Johnston's  Dawoni.  So  far  as  could  be  judged  from  such  a  distance, 
no  obstacle  serious  to  any  one  with  an  ice-axe  is  likely  to  be  found  on 
the  snow-ridge  that  leads  up  from  the  saddle  at  its  southern  base. 
Close  and  to  the  north-west  was  a  secondary  peak.  This  double 
summit  is  shown  from  the  south-west  in  Dr.  Stuhlmann's  photograph, 
and  also,  I  feel  sure,  from  the  north-west  in  Stanley's  woodcut  ('In 
Darkest  Africa,'  vol.  11,  p.  252),  under  the  title  **  The  tallest  peak 
of  Ruwenzori."  These  views  are  reproduced  here,  together  with  an 
outline  of  my  own  taken  at  Butiti.  Mr.  Mumm's  photographs  from 
that  place  were,  as  far  as  the  distance  is  concerned,  unfortunately 
failures. 

North  of  the  highest  top  was  a  cluster  of  comparatively  insignificant 
snow-spangled  rock-peaks  (visible  also  from  Fort  Portal),  and  then 
the  chain  sank  into  green  hills.  There  was  no  indication  of  any 
second  group  equal  in  height  to  the  central  group,  some  12  to  20  miles 
north  of  it,  in  the  place  where  the  Saddle  peak  is  placed  on  maps. 
The  Saddle  peak  is  a  Mont  Is6ran.     The  peak  that  was  drawn  under 
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that  name  by  Stairs  was  a  minor  rook  snmmit.     More  reoent  artists 
have  probably  sketohed  the  double  snmmit  of  Dnwoni  under  that  title. 

The  Southern  peak  and  Eiyanja  both  stand  over  the  head  of  the 
Mubuko,  and  are  conspicuous  from  it.  Duwoni  is  invisible,  at  least 
from  the  valley,  as  it  lies  well  to  the  right  behind  the  rocky  summit 
on  the  (true)  left  of  the  icefall.  Eiyanja  could,  in  decent  weather,  be 
easily  climbed  from  the  highest  rock  shelter. 

The  numerous  descriptions  of  the  Mubuko  valley  that  are  already 
in  print  dispense  me  from  adding  another  in  these  pages.  But  it  may 
be  serviceable  if  I  attempt  such  an  outline  sketch  of  the  character  of 
the  Buwenzori  range  as  our  present  imperfect  knowledge  will  allow. 
Buwenzori  has  been  compared  to  the  Alps  and  Caucasus.  Its  snows 
have  been  alleged  to  rival  those  between  Mont  Blanc  and  St.  Gotthard. 
Such  phrases  are  misleading.  Between  the  Simplon  and  the  Ories 
would  be  nearer  the  mark.  The  portion  of  the  range  that  is  glacier- 
dad  is  something  between  12  and  20  miles  in  length,  probably  nearer 
the  lower  figure.  On  either  side  it  sinks  through  rounded  forested 
ridges  to  the  low  foothills  which  make  up  nearly  half  of  its  whole  length 
—60  miles. 

I  am  sorry  not  to  be  able  to  agree  with  Sir  H.  Johnston  as  to  the 
height  of  the  mountain ;  he  gives  it  20,000  feet,  an  estimate  formed  from 
his  impressions  of  the  scenery  at  the  head  of  the  Mubuko  valley.  In 
considering  this  question  we  have  now  several  data  to  arg^e  from. 
The  level  of  the  upper  terrace  of  the  Mubuko  has  been  shown  by 
repeated  measurements  to  be  about  13,000  feet,  the  base  of  its  glacier 
13,500  to  13,600  feet.  Mr.  Moore  and  Mr.  Tegart  have  both  got  heights 
of  14,900  feet  for  points  on  the  watershed  at  the  head  of  the  glacier.  I 
confess  that  I  find  it  hard  to  believe  that  the  rise  from  the  valley  bottom 
to  the  crest  is  less  than  2000  feet.  But  I  hesitate  to  dispute  the  combined 
observations,  and  I  must  suppose  that  the  magnifying  and  distorting 
power  of  mist  misled  me  in  this  case.  The  third  datum  is  the  height  of 
16,600  to  16,700  feet,  obtained  by  careful  measurements  by  members  of 
Colonel  Delm6-Badcliffe's  frontier  survey  party  for  a  peak  of  the  range. 
The  question,  which  we  cannot  decide  until  further  details  are  furnished, 
is,  Which  peak? 

From  the  south  and  south-west  the  highest  peak  is  frequently 
obscured  by  the  Southern  Peak,  which  is  several  hundred  feet  the 
lower  of  the  two,  and  it  is  very  possible  that  the  Southern  Peak  was 
the  point  determined.  In  this  case  the  highest  peak  will  probably 
prove  about  the  height  I  first  guessed — 17,500  feet.  But  if  the  Mubuko 
watershed  is  really  only  15,000  feet,  it  is  likely  to  be  1000  feet  lower. 
It  must  be  mentioned,  however,  that  Dr^  David  claims  to  have  climbed 
to  16,700  feet  on  the  western  flanks  of  the  mountainu  But  until  he 
furnishes  further  detail,  that  statement  must  be  received  with  reserve. 

It  may  plausibly^be  argued  that!  a  range  of  this  height,  situated 
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under  the  equator,  could  not  feed  glaciers  tliat  descend  to  13,500  feet.  I 
thought  so  myself,  until  I  had  suffered  from  the  rainfall  and  the  pall 
of  black  chilly  mists  that  hangs  over  the  upper  slopes.  Perpetual 
humidity  and  scarcity  of  sunshine  may  be  efficient  causes  for  the 
existence  of  glaciers  and  their  descent  to  a  comparatively  low  level. 
In  this  connection  I  must  refer  to  a  statement  in  this  Journal  for  March 
last,  that  at  3670  feet  on  the  slopes  of  Buwenzori,  a  temperature  of 
39°  Fahr.  has  been  recorded,  while  at  6250  feet  on  Kilimanjaro  no 
equally  low  temperature  has  been  observed. 

The  snow-line  is  another  matter  on  which  some  of  my  predecessors 
have  expressed  views  I  do  not  share.  A  snow-line  is  not  where  snow 
sometimes  falls,  nor  where  it  happens  to  lie  at  the  time  of  one's  visit, 
nor  where  nSvS  succeeds  ice.  It  is  where  snow  lies  in  permanent  beds 
(other  than  avalanche  channels)  all  the  year  round.  Trees  on  Buwenzori 
grow  well  over  14,000  feet,  and  snow  often  lies  on  and  among  them. 
There  is  not,  as  in  the  Alps,  a  broad  bare  space  between  the  forests  and 
the  snows.  When  we  were  in  the  country,  the  only  continuous  snows 
were  those  between  Eiyanja  and  Duwoni.  A  few  hours'  sunshine,  I 
believe,  except  in  this  basin  and  any  similar  ones  on  the  western  slope, 
obliterates  all  snow  under  14,500  feet  on  exposed  surfaces. 

The  Mubuko  glacier  wastes  mainly  by  evaporation*  The  stream  it 
gives  birth  to  is  clear,  and  can  be  stepped  over.  It  is  probably  as  much 
the  outcome  of  a  sub-glacial  source  as  of  meltings.  The  golden  colour 
of  the  highest  rocks  is  caused  by  mosses  and  lichens ;  a  similar  effect 
may  be  seen  on  the  seaward  side  of  the  Maritime  Alps. 

Frequent  statements  have  recently  appeared  in  the  press  that  the 
Congo  Qovemment  claims  the  better  half  of  Buwenzori,  including  the 
highest  peaks  and  the  valuable  salt-lake  at  its  southern  end.  It  may  be 
as  well,  therefore,  to  reprint  here  a  passage  from  an  article  by  a  high 
Belgian  official  in  the  Mouvemeni  OSographique  for  October  29,  1905, 
who  puts  the  question  in  Vhat  appears  to  be  its  true  light,  and  shows 
that  there  is  no  reasonable  ground  for  political  controversy. 

**  La  fronti^re  politique  qui  separe  I'fltat  IndSpendant  du  Congo  du 
colonie  Anglais^  de  I'Uganda  coupe  le  massif  du  Buwenzori  en  deux 
portions  d'in6gales  superficies  :  la  partie  nordest,  la  plus  import'ante, 
se  trouve  dans  le  sphere  de  I'influence  Anglaise :  la  partie  sudouest,  qui 
comprend  les  contreforts  enpente  vers  le  lac  Albert-Edouard,  est  situ6e 
sur  la  territoire  de  TEtat. 

'*  Cette  limite  purement  gSographique  est  provisoire :  il  viendra 
un  moment  ou  elle  devra  dtre  pr6cis6e  sur  le  terrain  par  une  expedition 
mixte.  Telle  quelle  est  elle  a  M  fix^e  per  diverses  conventions  et 
documents,  notamment  la  declaration  de  neutrality  addressee  aux 
puissances  le  premier  aodt  1885,  la  carte  officielle  au  5,000,000  dress6e 
par  Frederiksen  et  annexSe  aux  ProtocoUs  ei  Documents  de  la  Confirence 
de  Berlin,  enfin  I'arrangement  de  20  Mai  1894  conclu  avec  I'Angleterre. 
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**La  limite  est  indiqu^e  par  un  paintill^  sp^ial  snr  le  oroquis 
joint  4  cette  6tiide  et  qui  a  6t6  mis  an  oonrant  dn  demi^res  obseryationB 
rSones  en  Enrope.  A  Tonest  dn  lac  Albert  et  dn  oonrs  moyen  de  la 
Semliki  elle  est  formee  par  la  ligne  de  faite  der  basins  dn  Nil  et  dn 
Congo  jnsqn'&  sa  renoontre  avec  le  30**°*  m^ridien :  elle  est  oontina^ 
vers  le  snd  le  long  de  ce  ni6ridien  qni  ooupe  la  grande  fordt  de  I'Ara- 
wimi  k  ses  oonfins  orientanx,  la  Semliki  h  pen  pr^s  vers  le  milien  de 
son  conrs  et  le  lac  Albert  Edonard  k  son  extr6mite  pr^  du  poste 
Anglais  de  Katwe." 

Since  first  writing  the  above,  Dr.  Keltic  has  shown  me  Mr.  Teg^art*8 
interesting  letter.  It  to  a  great  extent  exonerates  my  informants  for 
having  sent  me  in  November.  For  in  Jannary,  one  of  the  months 
specially  recommended  by  local  experts,  Herr  Graner  and  his  companionB 
had,  it  seems,  five  consecntive  days  of  broken  weather.  There  are  one 
or  two  points  in  Mr.  Tegart's  letter  in  which  he  will,  I  trust,  shortly 
make  his  narrative  more  definite.  Mountaineers  would  like  to  know 
what  was  the  nature  of  the  difficulty  which  made  the  party  spend  two 
hours  in  climbing  the  last  400  feet  before  reaching  their  Eock  ?  And 
how  long  did  they  take,  exclusive  of  halts,  from  their  highest  camp  to 
their  highest  point,  an  ascent  of  only  1000  feet?  I  assume,  from  Mr. 
Tegart's  narrative,  that  the  party  slept  at  this  height.  It  is,  I  think, 
quite  certain  that  the  summit  depicted  as  Kiyanja  by  Sir  H.  Johnston 
is  higher  than  any  point  on  the  watershed  between  itself  and  Duwoni, 
and  therefore  must  be  higher  than  the  Rock.  I  can  only  suppose,  there- 
fore, either  that  in  the  mist  Herr  Grauer's  party  mistook  a  lower  crag 
for  Kiyanja,  or  else  that  they  had  previously  wrongly  identified  a  lower 
peak  as  Johnston's  Kiyanja.  While  far  from  contesting  the  possibility 
of  traces  of  ancient  glacier  action  being  discovered  in  the  lower  portions 
of  the  Ruwenzori  valleys,  I  do  not  think  they  are  so  easily  recognizable 
by  the  passing  traveller  as  Mr.  Tegart  supposes.  On  this  subject  I  shall 
have  an  opportunity  to  write  elsewhere. 

As  to  the  height  attained  by  Mr.  Mumm  and  Inderbinnen,  we  (as  I 
have  written  elsewhere)  attached  no  importance  to  what  was  an  off-day 
excursion.  Expecting  to  make  a  serious  expedition  in  a  day  or  two,  w^e 
took  no  measurements.  But  my  companion  is  convinced,  and  he  speaks 
with  much  experience,  that  he  climbed  something  like  1000  feet  above 
the  glacier's  snout  (13,500  feet),  and  he  adds  that  the  statement  that  the 
local  chief  had  him  in  sight  all  the  time  is  not  to  be  taken  in  a  strictly 
literal  sense,  though  it  is  quite  true  that  he  watched  the  climbers  as 
far  as  he  could  with  great  interest. 

Since  the  above  was  written  I  have  heard  from  Mr.  Kenrick  that 
Mr.  Worsman,  one  of  the  British  Museum  party,  •*  was  lucky  enough  to 
find  a  fine  day,  on  which  he  left  his  card  in  the  box  placed  at  their 
highest  point  by  the  missionaries  who  were  up  there  just  before  him." 
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B7  TIOTOB  H.  OATTT- 
Ik  a  recent  number  of  Symoo'e  Meteorological  Magazine  there  appeared  a  paper 
entitled  the  "  Olacial  Bdowb  of  Ben  NotIs,"  h;  the  Rer.  B.  P.  Daneej-,  which  goei 
to  prore  the  exiatenoe  of  one  or  more  small  "  glaciers,"  or,  at  all  events.  Email  ice- 
sheete  approximating  in  oharacter  to  glaciers,  sheltered  even  at  midsDmmer  from 
whatever  Bonahine  falla  to  the  lot  of  this  cloudiest  of  British  summits,  i>eneath  the 
lofty  precipices  whicH  form  the  northern  face  of  the  moimtaiD. 

To  one  interested  in  the  extinct  glaciers  of  our  own  country,  which  have  left 
such  fresh  and  ahundant  traces  of  their  latest  manifestation  in  Wales  and  the 


;,  1905). 


English  Lake  District,  as  well  as  further  north,  the  suggestion  that  a  connecting 
linh  taking  us  back  to  the  closing  period  of  the  Glacial  epoch  exists  in  our  own 
island  in  the  shape  of  a  living  glacier,  however  amall,  seemed  of  special  interest, 
and  determined  the  present  writer  to  undertalte  an  independent  investigation  of 
the  facts.  Several  viaits  to  these  snow  or  ice  beds  in  Jaly  led  to  others  in  the 
latter  half  of  September,  by  which  time  it  is  tolerably  certain  that  thsj  have 
reached  their  minimum,  and  that  no  further  material  decrease  will  occur.  Apart 
from  these  snow-bads,  tbe  recesses  under  the  clifis  in  which  the;  are  found  preaent 
several  features  which  deserve  attention  from  the  psint  of  view  of  this  paper,  and 
surest  a  resemblaDCe  between  modern  conditions  on  Ben  Nevis  and  those  which 
prevailed  amongst  the  bills  of  northern  England  in  late  glacial  times.  The  follow- 
ing notes  upon  the  results  of  these  investigations  may  perhaps  possess  some 
interest,  regarded  as  a  contribution  towards  Gxing  the  position  of  Ben  Nevis  in  the 
glacial  Bcale. 
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I  moflt^  ia  the  first  place,  refer  shortly  to  the  interesting  acooimt  given  in  Mr. 
Dansey^s  paper  of  these  snow-beds,  which  he  says  have  never  been  quite  melted 
away  within  living  memory.  After  notidng  the  causes  which  favour  the  accomu- 
lation  and  duration  of  snow  on  the  northern  hce  of  the  Ben,  rendering  it  the  one 
summit  in  the  British  isles  where  "  you  will  find  your  semi-glacier,  if  at  all,'* 
Mr.  Dansey  quotes  an  account  by  the  Bev.  A.  E.  Bobertson  of  a  visit  made  last 
year  to  the  (then)  largest  snow-bed.  "  Mr.  Bobertson  crossed  the  largest  'glacier 
between  the  Observatory  ridge  and  the  north-east  buttress  ...  in  August  last 
(1904),  and  said  the  length  of  the  *  glscier  *  from  top  to  bottom  was  then  300  feet, 
and  that  it  was  of  an  average  breadth  of  60  yards,  hard  as  a  board,  ribbed  just  like 
the  n^^  in  the  Alps.  He  considered  that  it  would  not  melt  much  more,  if  at  all, 
that  year.  In  many  places  at  the  side  he  could  look  over  the  bergschmnd  between 
the  rocks  and  the  snow,  and  could  see  down  a  great  way,  in  many  places  50  feet.** 
Mr.  Bobertson  concludes  that  if  it  was  50  feet  at  the  sides,  it  must  have  been  much 
more  in  the  middle,  and  makes  the  interesting  suggestion  that  these  beds  will  show 
glacial  movement  if  watched. 

My  first  day  in  the  Alt-a-Mhiulinn  glen  was  devoted  to  an  examination  of 
this  same  snow-bed,  and  since  it  is  the  first  to  which  attention  has  been  speolally 
directed,  I  will  first  of  all  deal  with  it,  although,  as  will  be  seen,  appearances  in  this 
case  proved  deceptive,  and  interest  attaches  chiefly,  not  to  this,  but  to  another  snow- 
bed,  which  I  shall  refer  to  later.  On  July  21  (1905)  I  found  the  bed  much  as  de- 
scribed by  Mr.  Bobertson  in  length,  but  hardly  so  wide ;  the  bottom  could  be  seen 
down  a  gap  between  the  snow-bed  and  the  rock  on  one  side.  It  there  appeared  to 
be  some  20  feet  in  thickness,  and  it  seemed  reasonable  to  assume  that  in  the  middle 
the  depth  would  be  considerably  greater.  The  snow  appeared  to  differ  little 
throughout  the  mass,  and,  so  far  as  it  was  visible,  showed  no  approach  to  compact 
ice  even  at  the  bottom.  The  stream  issued  from  a  small  cavern  at  the  foot  of  the 
snow-bed  in  much  the  same  way  that  the  water  from  a  glacier  is  usually  dis- 
charged, a  characteristic  common  to  all  the  snow-beds  I  examined.  There  waa 
no  appearance  of  the  formation  of  a  moraine,  and  I  could  find  no  indication  of 
any  material  movement  of  the  mass.  It  is  not  necessary  to  describe  this  snow- 
bed  more  particularly,  since  at  the  time  of  my  last  visit  to  the  spot  on 
September  16  the  snow  had  entirely  vanished.  It  is  most  probable  that  this  waa 
an  exceptional  year  in  that  respect,  and  that  in  most  years  this  snow-bed  remidna 
unmelted ;  the  fact,  however,  that  it  had  entirely  gone  this  year  places  it  at  once 
outside  the  category  of  glaciers. 

It  could  now  be  seen  that  the  formation  of  the  ground  had  given  an  appearance 
of  depth  to  the  snow  which  it  did  not  really  possess,  a  narrow  rift  in  the  rock 
some  20  feet  deep  at  the  side  of  where  the  snow-bed  bad  lun  had  caused  the  depth 
of  snow  at  the  extreme  edge,  where  it  could  be  seen,  to  be  very  much  greater 
than  elsewhere. 

The  disappearance  of  the  snow-bed,  however  disappointing  to  one's  hopes  of 
finding  it  to  be  in  truth  a  little  glacier,  afforded  an  opportunity  of  examining  the 
underlying  rocks,  which  (judging  from  the  condition  of  the  snow  in  August,  1904) 
had  most  probably  not  been  uncovered  for  a  period  of  nearly  two  years  at  least. 
On  several  I  found  scratches  (not  grooves),  all  in  an  up-and-down  direction.  One 
rock  in  particular  bore  a  number  of  fine  scratches,  evidently  made  by  sharp  chips 
of  stone,  which  still  lay  on  the  rock  and  themselves  bore  traces  of  friction.  These 
chipe  had  clearly  been  dragged  across  the  rock  under  pressure.  The  scratches 
made  by  them  are  thus  clearly  of  the  nature  of  incipient  striations,  but  whether 
caused  by  a  gradual  movement  of  the  snow  or  by  a  sudden  slip  in  the  last  stages 
of  melting  it  is  impossible  to  say,  and  it  would  be  unwise  to  base  upon  them  any 
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suggestion  of  a  movement  of  the  enow-bed  aoalogoue  to  tbat  of  a  glacier ;  Devar- 
tbeleu,  their  presence  is  intereatiDg,  if  only  as  an  illuHtratian  of  one  of  the 
phenomtna  of  gUciatioa  in  an  incipient  stage. 

Tbe  one  other  snow-bed  I  ehall  describe  is  that  which  lies  in  the  ObservatoTy 
gully,  some  600  to  800  feet  below  the  summit  of  the  mountain.  This  bed  was 
examined  in  July  bj  Mr.  Donse;,  who  drew  my  attention  to  it;  he  described  it 
as  being  of  exceptional  size,  and  I  thought  It  probable  that  this,  and  tbe  high  and 
sheltered  position  in  which  it  lies,  might  have  enabled  it  to  withstand  the 
Influences  to  which  the  lower  bed  bad  succumbed,  and  this  proved  to  be  the  case. 
Th«  day  of  my  visit,  September  18,  was  one  of  tbose  exceptional  day«,  when  fog 
lies  thick  below  and  the  summit  pieroes  through  into  blue  slcies  and  sunshine 
above.  The  snow-bed  lay  just  on  the  dividing  line,  and  from  it  oould  be  teen 
from  time  to  time  the  inrnmit  of  Cam  Mor  Dearg,  bathed  in  sunshine  acroae  a 
thick  white  bed  of  fog.  Around  the  gully  itself  only  the  topmost  crags  were 
touched  by  sunlight,  the  precipices  rising  bo  abruptly  that  no  direct  sunshine  can 
ever  reach  the  twttom.  This  snow,  or  ratber  ice  bed,  which  lies  at  a  height  of 
3600  to  3800  feet,  was  still  of  oonsidsrahle  size,  perhaps  100  to  ISO  yards  by  60  yards, 
excluding  narrower  projections,  with  a  fall  of  some  SOD  feet  from  top  to  bottom, 
and  a  thickness  varjlng  from  6  feet  at  the  lower  end  to  10  to  12  feet  at  the  top. 
Very  little  true  snow  remained ;  the  greater  part  of  the  mass  was  ice  of  varying 
degrees  of  hardness,  only  the  surface  being  at  all  easy  to  cut  into.  At  the  bottom 
end  there  was  as  usual  an  opening  into  a  tunnel  (in  this  case  4  to  5  feet  hlgb)i 
formed  no  doubt  by  water  at  tbe  time  of  snow-melting ;  the  lower  part  of  this 
arch  consisted  of  clear  ice  of  a  conriderable  degree  of  hardness,  a  trial  showed  that 
twenty  strokes  at  lesst  with  the  pick  end  of  the  ice-axe  woold  be  required  to  OQt 
a  step  in  it.*    The  ice  diminished  in  hardness  ap  to  the  surface,  but  was  comptot 

*  This,  from  an  Alpine  point  of  view,  means  tolerably  hard  ice,  not  ntlf. 
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all  through,  on);  the  last  2  or  3  ioohea  bong  at  all  hoM.  The  Qpper  part  of  tha 
bed  was  curioualy  aapported  for  aome  diitance  in  on  archea  and  pillan  of  ic«. 
Rating  OD  the  rock,  formed  apparently  by  croea-tunnels. 

The  cODsieteiiC7  of  thia  maaa  of  ice  makea  it  tolerably  clear  that  the  1ow«f 
layers  at  least  were  more  than  one  vinter  old,  and  ita  hardneaa  makea  it  oertkin 
that  there  would  be  no  appredahle  further  ^miDution  thia  year.  Though  there 
does  not  seem  to  be  any  anfficient  warrant  on  which  to  base  the  view  that  thia 
mass  of  ice  is  in  reality  a  small  glacier,  it  can,  1  think,  be  aerioosly  regaided  aa 
the  first  sDudI  be^nniogs  of  one,  and  it  seema  not  improbable  that  a  few  wintraa 
of  exceptional  snowfall  would  considerably  iaoreaae  the  resemblance. 

A  record  of  growth  or  decrease  in  succeeding  years  would  be  valuable.  It  ia 
unfortunate  that  the  closing  of  the  obMTvatory  on  the  summit,  and  the  conaeqaent 
interruption  of  the  records,  make  it  no  longer  possible  to  ascerliun  whether  theaa 
BDow-beds  vary  directly  with  the  anuw  fall,  as  do  glaciers  in  the  main,  or  whether 
tbey  depend  rather  on  such  chance  oocurrencea  as  avalanchee  or  drifts.  In  the 
particular  ceaaon  under  review,  I  believe  the  amount  of  unmelted  snow  was 
exceptionally  smalL 

The  widest  bend  in  the  northern  oliCTa  of  Ben  Nevts  containa  the  Corns  na 
Ciite,  a  broad  semicircular  hollow  witK  steep  gulliea  braaching  out  at  various 
angles.  Apart  from  the  Buow-bEds,  which  by  September  had  reached  email  pro- 
portions in  this  corrie,  there  are  two  features  of  coosidsrable  interest  from  the 
point  of  view  of  this  paper.  The  first  to  attract  attention  is  the  enormous  use  of 
the  dibrii  fans,  some  700  feet  high,  which  run  down  from  the  various  gulliea ; 
these  fans  cansiet  of  broken  rock  of  various  sizes  ranging  up  to  boulders,  and  the 
fact  that  much  of  it  shows  fresh  fractures  and  bruises  is  good  evidence  that  actiTa 
growth  is  etill  going  od. 
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Further  soutfa,  auuogst  the  bills  ot  the  north  uf  IJnglanJ,  such  laluB  fans  coDsial 
for  the  most  part  of  old  wealhcrad  material,  the  output  of  a  jmst  period  of  greater 
climatic  »eTerltj,  aod  tu-day  receive  comparatively  small  additions.  To  tako  an 
instanci',  there  is  in  High  Oup  OiU  (a  ravine  of  the  Fenoinc  range  west  of  Appleby) 
a  large  old  debris  fan  which  furma  the  "cup"  from  which,  no  doabt,  the  gill  ia 
named  ;  tbia  fan  has  locj;  Hiuce  ceased  to  receive  material  addilioos,  and  probably 
dates  back  to  tlie  period  when  small  glaclorH  were  depositing  tba  hill  moraines  of 
the  Iilogliah  Lake  District.  If  I  am  tight  in  thin  conjecture,  we  aeem  to  have 
to-day  on  Ben  Nevis  precisely  the  climatic  conditions  which  moulded  that  I'ennino 
valley  in  the  cluaing  period  of  the  Ice  Age. 

The  most  inleresting  feature  in  the  corric  is,  however,  a  semicircular  embank- 
ment in  process  of  formation  whioh,  if  not  strictly  a  moraine  in  the  usual  sense, 
clearly  owes  its  existence  to  ice  and  snow,  and  can  only  be  classed  amongst  morainic 
formations. 

At  the  foot  of  the  corrie  la  a  little  tarn  of  remarkably  clear  water,  with  no 
apparent  InBow  and  no  visible  outlet.  On  the  upper  side,  the  dehria  fans  from  the 
gullies  above  shoot  right  into  the  tarn,  whilst  the  lower  side  is  enclosed  by  a  semi- 
circular embankment  rising  some  (t  or  8  feet  above  the  water-level.  This  dam  is 
built  up  of  stones  of  all  sizes,  from  pebbles  to  blocks  4  feet  across.  Some  of  these 
had  plainly  fallen  last  spring,  and  one  in  particular  I  noticed  quite  on  the  lop  of 
the  dam,  a  block  of  volcanic  rock  some  2  feet  6  inches  across,  showing  a  recent 
fracture  with  sharp  edges,  and  bearing  still  quite  fresh  the  bruises  received  in 
filling. 

The  way  in  which  the  dam  seema  to  be  forming  is  this :  in  the  spring  a  tongue 
of  snow  projects  over  the  site  of  the  tarn,  and  terminates  against  the  dam ;  blocks 
of  rock  wedged  off  the  cliffs  above  by  the  winter's  frost  roll  or  elide  down  and 
come  to  rest  at  the  foot  of  the  snow-shoot,  and  ao  build  up  the  dam. 
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Several  instaDces  of  old  semicircular  embankments  of  identical  fonnation  are 
to  be  found  amongst  the  hills  of  the  English  Lake  District ;  these  almost  oertainlj 
all  date  back  to  glacial  times.  An  example  of  a  very  umilar  tarn  in  the  Alps  is 
to  be  found  under  the  eastern  snow-slopes  of  the  Muttenhorn  (above  the  Furka) : 
it  is  dammed  up  by  a  semicircular  moraine  of  apparently  exactly  similar  origin — 
an  ice-slope,  at  the  time  I  saw  it,  taking  the  place  on  the  inner  side  of  the  talus 
fans  of  Gorrie  na  Ciste.  Below  the  tarn  the  rocks  of  the  corrie  are  scored  by 
fresh-looking  glacial  grooves  cut  by  what  must  have  been,  judging  by  modem 
conditioDs,  one  of  the  last,  if  not  quite  the  last,  of  British,  glaciers  whose  direct 
descendants,  perhaps  in  unbroken  succession,  are  the  patches  of  ice  and  snow 
which  the  end  of  summer  still  finds  amongst  the  crannies  of  the  rocks  above. 

To  sum  up,  in  conclusion,  the  results  of  these  investigations.  There  is  abundant 
evidence  that  frost  and  snow  are  still  yearly  doing  work,  both  destructive  and 
constructive  amongst  the  northern  cliffs  and  gullies  of  Ben  Nevis,  which  has 
probably  had  no  parallel  amongst  the  hills  of  Northern  England  since  glacial 
times,  and  in  its  condition  to-day  it  seems  likely  that  we  have  reproduced  the 
state  of  things  which  obtained  amongst  the  hills  of  the  English  Lake  District  just 
as  the  last  of  the  glaciers  were  disappearing.  Not  the  least  striking  suggestion  that 
this  is  so  is  the  appearance  on  Ben  Nevis  to-day  of  a  morainic  formation  of  a  type 
associated  in  the  Lake  District  with  other  relics  of  the  glacial  epoch.  Whilst  the 
existence  of  anything  deserving  the  title  of  a  glacier  on  Ben  Nevis  would  be 
difficult  to  maintain,  the  presence  of  a  considerable  body  of  what  is  probably 
permanent  ice  brings  it  at  least  into  the  rank  next  below  glaciated  mountains, 
and  proves  that  the  hand  of  the  Ice  Age  has  not  yet  lifted  entirely  from  the 
culminating  point  of  British  ground. 
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EUROPE. 

The  Middle  Ubal. 

^  Materiali  dla  Geographi  Urala,  Oro-hidograficbeskiya  Izsledoyaniya  y*  yuzhno  ohasti 

Srednavo  Urala.'    P.  Kiotof.    St.  Petersburg :  1905. 

It  may  seem  surprising  that  a  detailed  work  on  the  geography  of  a  region 
known,  at  least  by  name,  for  many  centuries  should  still  be  needed.  Tet  no  further 
back  than  1882  Dr.  Carl  Hiekisch,  in  his  work  '  Das  System  des  Urals,'  showed 
that  the  information  avulable  on  its  geography  was  very  incomplete  and  super- 
ficial. This  want  the  author  set  himself  to  supply,  and  in  the  present,  his  first, 
volume  treats  of  the  geography  of  the  southern  part  of  the  Middle  Ural,  extending 
for  about  a  degree  of  latitude  south  of  Yekaterinburg,  which  he  explored  in  the 
year  1893.  His  first  two  chapters  give  a  sketch  of  the  work  of  former  travellers  in 
the  region  in  question  and  the  cartographical  material  already  published,  and 
three  more  are  devoted  to  a  full  description  of  the  orography,  hypsometry,  and 
hydrography.  In  this  section  the  Urals  consist  of  two  great  anticlinal  folds  of 
granite  and  gneiss.  The  western,  named  by  the  author  after  the  Ufale  river,  is 
still  a  continuous  range,  nowhere  lower  than  1470  to  1500  feet,  and  sometimes 
rising  to  2000  feet,  while  the  eastern,  a  prolongation  of  the  elevated  zone  of  Mount 
Ilmen,  is  broken  up  by  downthrows  into  monoclinical  elevations  and  horsts. 
Between  these  lies  the  continental  watershed,  composed  chiefly  of  crystalline 
schists,  and  of  small  relative  altitude.    The  whole  region  slopes  down  gradually 
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from  Bonth  to  north.  Evidences  of  marine  abrasion  are  to  be  observed  at  consider- 
able heights,  chiefly  in  the  eastern  part  of  the  district  Fresh-water  lakes  have 
left  their  marks  as  high  as  980  feet,  and  doubtless  the  marshy  grounds  beside  the 
existing  lakes  and  elsewhere  were  at  one  time  the  beds  of  extensive  sheets  of 
water. 

The  volume  is  accompanied  by  topographical  and  geological  maps  and  a  list 
of  altitudes. 

ASIA. 

Adventures  in  Siberia. 

*  Siberia :  a  record  of  Travel,  Climbing,  and  Exploration.'  By  Samuel  Turner,  f.r.q.s., 
with  an  introduction  by  Baron  Heyking.  Illustrated  from  photos  by  the  author. 
London:  1895. 

The  present  volume  claims  to  give  an  account  of  a  winter  exploration  of 
the  Altai  mountains.  It  makes  no  scientific  pretensions,  beyond  recording  the 
ascertained  heights  of  mountains,  describing  passes  and  glaciers,  and  placing  on 
the  map  those  features  of  the  country  which  the  author  explored  most  carefolly 
and  considered  to  be  least  known.  In  particular,  Mr.  Turner  devoted  his  attention 
to  the  exploration  of  the  Eatunslue  Belki  range,  the  loftiest  in  Siberia,  where  he 
himself  claims  to  have  reached  the  great  elevation  of  17,800  feet,  and  of  which 
he  gives  a  number  of  striking  views.  It  is  strange,  however,  that  he  makes  no 
reference  to  the  earlier  travels  of  Elwes,  Littledale,  Demidov,  and  above  all  of 
Atkinson  in  the  Altai  regions,  especially  after  the  witness  that  has  been  borne  by 
Ney  Eiias  to  the  value  of  Atkinson's  explorations  in  this  country. 

Besides  mountain-climbing,  the  author  also  deals  at  considerable  length  with 
Siberian  trade,  and  especially  with  the  dairy  industry,  and  discusses  the  relations 
of  England  and  Russia  in  a  strongly  philo-Hussian  spirit.  Baron  Heyking,  the 
Russian  consul  for  Scotland  and  the  northern  counties  of  England,  besides  con- 
tributing a  short  introduction,  mainly  composed  of  extremely  optimistic  remarks 
on  present-day  Russian  civilization,  furnishes  an  outline  of  Siberian  history  in  an 
appendix. 

Central  Asia. 

'  Tibet  and  Turkestan.  A  Journey  through  Old  Lands  and  a  Study  of  New  Conditions.' 
By  Oscar  Terry  Crosby,  f.r.q.s.  New  York  and  London :  G.  P.  Putnam's  Sons. 
1905.    Price  10«.  6d.  net. 

It  is  unnecessary  now  to  do  much  more  by  way  of  review  than  to  announce 
the  publication  of  this  book,  because  in  vol.  28,  p.  253,  of  the  Oeographical 
Journal^  a  sufficient  description  of  the  author's  journey  was  given,  and  it  appeared 
that  the  consequent  addition  to  our  knowledge  of  the  geography  of  Tibet  was  that 
supplied  by  the  short  part  of  his  route,  south  of  the  Aksai  Chin,  which  reached 
the  sources  of  the  Earakash  river.  Moreover,  Mr.  Crosby's  paper,  'Turkestan 
and  a  Corner  of  Tibet'  (vol.  23,  p.  705),  was  duly  read,  discussed,  and  published, 
so  that  the  best  part  of  the  present  book  is  not  new  to  readers  of  this  Journal^ 
and  what  is  new  may  not  be  found  entirely  agreeable.  For  it  consists  largely  of 
a  somewhat  virulent  condemnation  of  the  recent  mission  to  Lhass,  of  Lord  Curzon's 
policy,  and  of  Sir  Frank  Tounghusband's  mode  of  carrying  it  out,  combined  with 
a  presentation  of  Russia  in  a  benevolent  aspect.  These  matters,  being  beyond  the 
scope  of  this  notice,  cannot  be  here  discussed.  The  volume  is  well  got  up,  the 
errors  are  few  and  probably  accidental ;  thus  pp.  61,  62,  and  in  index,  Hoerule  for 
Hoemle,  and  p.  66,  Deasey  for  Deasy.  Illustrations  are  numerous  and  interesting, 
and  there  is  a  general  map  of  the  greater  part  of  Asia,  on  which  the  routes  followed 
are  laid  doWn.  W.  B. 

No.  v.— May,  1906.]  2  l 
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The  Philipfikbb. 

*  The  Philippine  Islands.'    By  Fred  W.  Atkinson,  First  (General  Superintendent  of 
Education  in  the  Philippine  Islands.     87a    Pp.  426,  2  Map9  and  numerous 
lUuftratioru.     Boston,  New  York,  Ohioago,  and  London  :  Oinn  &  Go.,  Ltd. 
Price  7#.  6d. 

Mr.  Atkinflon*8  book  has  no  sub-title,  and  until  the  Tolume  is  in  the  reader's 
hands  he  is  left  in  uncertainty  as  to  its  scope  and  the  point  of  view  the  author  will 
take  up,  although  the  fact  that  the  latter  holds  the  post  of  Superintendent  of 
Education  in  the  archipelago  no  doubt  affords  something  in  the  way  of  due.  We 
have  had  many  books  on  the  Philippines  since  the  American  occupation.  Mr. 
Foreman  wrote  from  a  prolonged  acquidntance  with  the  islands,  and  though  his 
book  left  much  to  be  desired  in  the  way  of  arrangement,  it  was,  and  will  always 
remain,  a  most  valuable  storehouse  of  facts  for  the  historian.  Mr.  D.  0.  Worcester 
depicted  the  island  excellently  from  the  standpoint  of  the  naturalist  and  explorer, 
and  Sefior  Ramon  Lala — a  Filipino  who  had  an  English  training  and  was  an  ardent 
supporter  of  the  American  rule — ^wrote  a  book  which  is  of  espedal  value  as  showing 
us  the  country  and  the  people  as  seen  through  native  eyes.  Another  and  very 
different  phase — the  everyday  life  of  commercial  Manila — ^is  very  well  realized  in 
the  unpretentious  but  clever  little  volume  which  Mr.  Joseph  Earle  Stevens  published 
under  the  titie  of '  Yesterdays  in  the  Philippines,'  and  Colonel  Q.  J.  Younghusband 
has  shown  us  the  country  as  it  appeared  to  a  military  critic  shortly  after  the 
annexation.  All  these  have  a  justification  for  their  existence,  and  with  Jagor, 
Montano,  Burbidge,  and  others  of  the  pre-American  days,  combine  to  famish  a 
tolerably  full  account  of  the  archipelago.  Mr.  Atkinson,  nevertheless,  opines  in  his 
preface  that  '*  previous  writers  have  not  presented  their  material  in  such  a  way  as 
to  attract  the  ordinary  reader,  and  enable  him  to  get  an  accurate  and  substantial 
knowledge  of  the  situation,*'  and  on  this  plea,  combined  with  his  experience  as 
Superintendent  of  Education,  offers  us  the  present  volume. 

It  would  have  been  better  if  Mr.  Atkinson  had  given  us  more  first-hand 
material  and  less  compilation.  As  it  is,  we  get  the  ususl  chapters  upon  history, 
geography,  etc.,  which  do  not  add  in  any  way  to  the  information  given  in  the 
leading  geographical  manuals.  Climate  receives  a  chapter  to  itself,  and  is  followed 
by  another  on  public  health,  a  rather  misleading  title,  for  but  few  statistics  are 
vouchsafed,  and  their  place  is  taken  by  hints  for  travellers  and  remdents  on  the 
preservation  of  health.  These  are  for  the  most  part  helpful  and  correct,  with  the 
ringle  exception  of  the  author's  recommendation  of  linen  xmderclothing,  in  which 
we  doubt  if  he  could  get  any  doctor  with  any  knowledge  of  the  tropics  to  join. 
Commercial  geography  is  also  somewhat  of  a  misnomer  for  the  next  chapter,  which 
speaks  only  in  very  general  terms  of  the  products  of  the  archipelago,  and  makes 
the  curious  statement  that  **  there  is  a  conspicuous  absence  of  palatable  fruits  " ! 
And  this  in  a  land  which  can  boast  the  finest  mango  in  the  world,  and  a  pample- 
mousse  or  shaddock  which  is  second  only  to  that  of  Labuan  1  Writing  on  the 
native,  Mr.  Atkinson  is  more  at  home,  but  does  he  mean  his  statement  that  the 
Moroe  take  scalps  to  be  taken  seriously  ?  It  is  satisfactory  to  learn  that 
the  Negritos  are  not  decreasing,  and  that  the  Bureau  of  Ethnology  place  their 
numbers  at  as  many  as  30,000;  but  it  cannot  be  said,  as  Mr.  Atkinson  avers, 
that  'Uheir  identity  (sic)  with  the  Sakais  of  the  Malay  peninsula  and  the 
Mincopies  of  the  Andaman  islands  is  almost  certain." 

The  section  dealing  with  the  educational  methods  adopted  by  the  Americans  is 
interesting,  and  here  the  author  is  on  firm  ground.  It  is,  as  he  says,  a  huge  task  to 
train  six  millions  of  tropical,  indolent  people  for  self-government ;  but  if  not  spoOt 
by  too  much  hurry,  the  outiook  is  not  unpromising.    A  great  difficulty  was  the 
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presence  of  the  friarS)  bat  this  is  now  practically  solved  by  the  American  Gk>Tem- 
ment  having  purchased  the  real  estate  belonging  to  the  different  orders,  while  a 
Roman  Catholic  archbishop  and  three  bishops  have  been  sent  over  from  America  to 
take  in  hand  the  ecclesiastical  administration  of  that  Ohurch.  The  system  of 
teaching  adopted  is  certainly  not  lacking  in  boldness.  Starting  on  the  basis  that 
there  is  no  universal  tongue  in  the  Philippines,  but,  on  the  other  hand,  a  vast 
number  of  different  languages  and  dialects ;  that  though  Spanish  is  widely  known, 
it  is  inadvisable  to  make  it  the  language  of  the  country ;  and,  lastly,  that  the  aim 
in  view  is  to  weld  together  and  fuse  as  much  as  possible  all  these  differing  tribes 
and  peoples,  it  was  determined  that  English  should  be  the  language  of  the  country, 
and  that  all  teaching  should  be  carried  on  in  it.  The  present  organization  com- 
prises, in  addition  to  the  superintendents,  some  750  American  and  2500  native 
teacherp,  who  look  after  about  a  quarter  of  a  million  children  in  more  than  2000 
schools.  There  are  also  provincial  secondary  schools  with  industrial  departments, 
agricultural  schools,  and  a  nautical  school  which  trains  for  the  mercantile  marine. 

If,  as  seems  to  be  the  case,  the  American  **  man  in  the  street "  is  only  now 
beginning  to  realize  that  the  new  possessions  of  the  United  States  in  the  East  are 
not  a  coherent  whole,  and  seeks  to  know  something  more  of  the  present  condition 
of  things,  he  will  find  a  tolerably  clear,  if  not  very  exhaustive  account  of  the 
archipelago  in  Mr.  Atkinson's  book,  aided  by  many  useful  illustrations  which  are 
evidently  specially  taken  or  chosen  with  the  idea  of  elucidating  the  text.  It  is, 
however,  in  the  last  two  or  three  chapters  only  that  the  careful  student  of  the 
Philippines  and  the  Filipinos  is  likely  to  find  much  that  is  new.  Events  march 
quickly  nowadays,  and  it  is  hard  to  realize  the  changes  that  have  already  taken 
place  since  the  American  annexation.  But  this  volume  foreshadows  even  greater. 
Not  before  we  read  it  did  we  grasp  the  fact  that  before  many  years  are  over  some 
seven  or  eight  million  more  people  will  have  been  added  to  the  English-speaking 
races.  Mr.  Atkinson  goes  a  point  further  and  says,  '*  we  have  scratched  the  Malay, 
and  at  some  future  date  need  not  be  surprised  to  find  an  American,  at  least  in  spirit 
and  initiative ;  *'  but  this  is  a  phase  of  development  which  for  the  present  we  may 
take  leave  to  doubt. 

P.  H.  H.  G. 

Eastebn  Asia. 

*  My  Travels  in  China,  Japan,  and  Java,  1903.'    By  H.  H.  Raja-i-Rajgan  Jaga^'it 
Sing,  of  Kapurthala.    London :  Hutchinson  &  Co.     1905. 

An  interesting  and  well-written  account  of  an  Indian  prince's  tour  in  Eastern 
Asia,  the  incidents  of  which  are  described  in  thoroughly  good  English.  In  China, 
the  prince  was  more  than  disappointed  with  what  he  saw  of  the  Chinese.  He 
wonders  at  the  tenacity  with  which  they  cling  to  their  ancient  habits  and  customs, 
and  considers  them  selBsh,  indolent,  and  backward.  The  number  of  foreign  troops 
of  all  nationalities  stationed  in  China  caused  the  prince  some  astonishment,  and 
while  remarking  on  the  various  barracks  he  visited,  he  considers  that  the  Italians 
have  paid  a  high  compliment  to  their  compatriot  in  installing  a  complete  system  of 
wireless  telegraphy  in  their  barracks.  The  majesty  of  the  ancient  city  of  Pekin 
claimed  a  large  share  of  the  prince's  attention,  and,  even  before  the  outbreak  of 
the  recent  war,  he  was  much  impressed  with  the  strategic  value  of  the  trans- 
Siberian  railway. 

As  a  contrast  to  the  "  indolent "  Chinese,  the  prince  describes  the  Japanese, 
whose  general  progress  and  activity  pleased  him  greatly.  One  of  the  most  notable 
features  about  the  Japanese  was  their  studied  politeness  to  foreigners.  During  his 
stay  in  Japan,  the  author  attended  the  empress's  annual  chrysanthemxmi  party, 
the  management  of  which  he  places  on  a  level  with  that  of  a  lev^  at  Buckingham 
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Palace.  The  Japanese  soldier  comes  in  for  praise  on  account  of  his  smartneas  and 
effectiveness,  though  the  horses  of  the  cavalry  are  condemned  as  being  under- 
sized. The  tour  was  brought  to  a  dose  by  a  visit  to  the  Dutch  East  Indies,  where 
the  prince  was  astonished  to  find  Europeans  wearing  the  native  clothing.  He 
characterizes  Batavia  as  essentially  Dutch,  and  compares  the  freedom  of  native 
princes  under  British  rale  in  India  with  the  petty  tyranny  to  which  the  princes  in 
Netherlands  India  are  subjected.  Throughout  the  book  the  author  proves  himself 
to  be  a  man  of  dear  perception,  and  possessed  of  much  literary  skilL 

Manchubia. 

'  Pateshcstyiye  po  Manchurii.*    E.  E.  Anert.    8t.  Petersburg :  Press  of  the  Academy 

of  Sdences.     1904. 

Id  this  volume,  a  memoir  of  the  Russian  Geographical  Society,  M.  Anert 
describes  journeys  he  made  in  Manchuria  during  the  years  1896-98,  chiefly  to 
investigate  the  geology  of  the  country.  Entering  Manchuria  from  the  north- 
east, and  making  many  excursions  in  various  directions  from  Eirin,  he  and  his 
companions,  MM.  Volkof,  Moreyef,  and  Re vakin,  traversed  a  great  part  of  the 
country  and  collected  a  large  amount  of  information,  though,  as  he  admits,  there 
is  still  much  to  be  learned  of  the  geology.  The  chief  orographical  features  begin* 
ning  from  the  Mongolo-Manchurian  plain  on  the  west,  650  feet  above  sea-level, 
are  the  second  range  west  of  Kirin,  rising  to  1950  feet ;  the  basin  of  Bolahai  and 
San-ho-tung,  to  the  south-west  of  which  lies  the  first  range  west  of  Kirin,  and 
the  basin  of  the  Mai-ho ;  then  the  Manchurian  highlands,  rising  to  3300  feet  with 
Paik-tu-shan  (White  Mountain,  8000  feet) ;  the  Korean  range  (1600-2200  feet) ; 
and  the  slope  to  the  sea  of  Japan.  The  configuration  is  largely  due  to  faulting. 
Qneiss,  archssan  schists,  and  other  crystalline  rocks  predominate,  and  oatflows 
of  volcanic  rocks  are  especially  extensive  round  Paik-tu-shan.  The  volume  is 
accompanied  by  a  general  map  showing  the  places  of  occurrence  of  uceful  minerals, 
and  a  geological  map  of  the  parts  investigated. 

AFRICA. 

West  Africa. 
*  The  Rise  of  British  West  AA'ica.'    By  Claude  George.    Houlston  &  Sons.    1903. 

This  volume  deals  with  the  early  history  of  Sierra  Leone,  the  Gambia,  Lago«, 
the  €K)ld  Coast,  etc.  In  the  course  of  his  narrative,  the  author  describes  the  many 
trials  and  failures  encountered  in  the  attempt  to  establish  a  free  settlement  for 
negroes  and  people  of  colour  on  the  Grain  Coast  of  Africa.  The  history  of  Sierra 
Leone  dates  from  the  year  1787,  and  in  1790  the  Sierra  Leone  Company  was 
formed  to  manage  and  govern  the  colony.  The  company  purposed  establishing 
trade  between  Great  Britain  and  the  ports  of  the  West  Coast  of  Africa,  but  its 
financial  losses,  combined  with  the  aggressive  attitude  of  the  native  chiefs,  and  the 
growing  importance  and  responsibilities  of  the  colony  proved  insuperable,  and  in 
1807,  when  it  petitioned  for  dissolution,  its  demand  was  granted.  The  company's 
work  was  carried  on  by  the  African  Institution,  under  whose  regime  the  colony 
made  rapid  progress,  in  spite  of  difficulties  with  native  tribes.  The  author  goes  on 
to  describe  the  indecisive  campaign  in  Ashanti,  which  ended  in  the  death  of  Sir 
Charles  Macarthy,  the  governor  of  Sierra  Leone,  at  Ensikuma.  For  two  years 
British  prestige  suffered,  until  Lieut.-Colonel  Pordon,  acting  without  orders,  dealt 
the  Ashantis  a  decisive  blow.  About  this  time  the  Sherbro  expedition  was  under- 
taken, which  proved  more  successful  than  the  previous  one. 

Sir  Neil  Campbell  succeeded  Sir  Charles  Tomer  (who  had  succumbed  to  fever 
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contracted  while  on  the  Sherbro  expedition)  as  governor.  The  author  takes  it  on 
himself  to  criticize  the  ever-present  policy  of  economy  instituted  by  Sir  Neil 
Campbell  as  being  detrimental  to  the  oountry^s  good.  In  1827  the  British  Govern- 
ment decided  on  the  evacuation  of  the  Gold  Coast  settlements,  owing  to  the 
unsatisfactory  reports  of  the  governors.  The  author  devotes  some  space  to  the 
history  of  the  Bananas  and  Banu  islands,  besides  giving  lengthy  particulars  relative 
to  the  commercial  and  social  affairs  of  the  colonies.  To  those  who  wish  to  study 
the  early  history  of  the  West  Coast  of  Africa  under  British  rule,  this  book  will  be 
valuable  for  the  large  amount  of  information,  not  always  readily  accessible,  which 
it  contbins. 

The  Sudan. 

*  The  Anglo-Egyptian  Sudan :  a  Compendinm  prepared  by  Offloere  of  the  Sudan  Govern- 
ment' Edited  by  Lieut-Colonel  Count  Gleichen,  o.v.o.,  o.u.a.,  d.s.o.  In  two 
Yolumes.  WUh  82  IHudratiom  and  2  Mapi.  London:  Printed  for  RM/s 
Stationery  Office  by  Harrison  &  Sons,  St.  Martin's  Lane.     1905.    Price  10«. 

A  compendium  derived  from  official  sources,  giving  a  comprehensive  survey  of 
the  reconquered  territories  in  the  Sudan,  and  the  latest  information  in  regard  to 
their  administration  and  resources,  is  obviously  a  work  that  should  appeal  to  a  large 
body  of  readers,  and  be  of  special  value  to  the  officers  serving  under  the  Sudan 
Government.  Hitherto  this  information  has  been  accessible  only  in  the  *  Hand- 
book to  the  Sudan,'  and  its  Supplement,  published  in  1898  and  1899,  respectively, 
and  in  numerous  official  publications  issued  by  the  Sudan  and  Egyptian  Govern- 
ments. The  present  compendium  is  based  on  these,  and  brought  up  to  1905 ;  but 
the  information  it  contains  is  not  quite  conveniently  arranged  for  the  purpose  of 
reference.  To  have  presented  a  well-digested  and  well-balanced  accoxmt  of  these 
vast  and  imperfectly  surveyed  territories  was,  no  doubt,  a  task  beyond  the  powers 
of  a  hard- worked  official;  otherwise  there  might  have  been  a  more  systematic 
arrangement  of  the  material,  and  a  handier  form  of  publication.  These  bulky 
tomes,  measuring  10  by  12  inches,  and  weighing  9  lbs.,  are  evidently  not  meant 
for  service  in  the  field,  and  are  difficult  enough  to  handle  in  a  library. 

On  the  other  hand,  nothing  but  praise  can  be  given  to  the  subject-matter.  It 
is  a  veritable  mine  of  reliable  data  for  those  who  have  the  leisure  to  quarry  in  it ; 
and  the  value  of  the  more  recent  information,  which  can  be  found  nowhere  else, 
will  be  highly  appreciated  by  all  interested  in  the  Anglo-Egyptian  Sudan. 

Part  i.  of  vol.  1  is  geographical  and  descriptive,  the  first  chapter  being  specially 
useful ;  and  part  ii.  is  historicaL  The  White  Nile  with  its  regime  is  surveyed,  in 
the  light  of  Sir  William  Gt^rstin's  admirable  work,  in  the  second  chapter.  Other 
chapters  deal  with  various  regions  of  the  Anglo-Egyptian  Sudan  under  a  classi- 
fication that  is  neither  strictly  geographical,  ethnographical,  nor  administrative, 
and  therefore  somewhat  confusing  to  the  reader.  It  would  have  been  better  to  avoid 
subdividing  the  Anglo-Egyptian  territories  in  the  Sudan  into  giMui-geographical 
areas  by  using  the  names  of  provinces  or  mudirias.  *'  Central  Eastern  Sudan,''  if 
legitimate  at  all,  should  be  **  Blast  Central  Sudan ; "  and,  of  course,  there  are 
the  usual  inconsistencies  in  the  spelling  of  place-names — the  most  flagrant  being 
Khartoum,  which  we  regret  to  see  has  been  officially  adopted,  in  spite  of  the 
Anglicized  Stidan  and  the  phonetic  rendering  of  Aswan.  We  prefer  Eritrea  to 
Ery  threea,  and  still  more  to  use  one  or  the  other  uniformly,  and  Senussi  or  Senussta 
to  Senussiites. 

Useful  appendices  to  vol.  1  are  published  on  the  sudd ;  the  zoology,  antiquities^ 
and  ethnology  of  the  Nile  Valley ;  a  list  of  tribes  and  sheikhs ;  and  the  boundaries 
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of  proyinceB.  The  text  of  treaties  and  agreements  regarding  the  Anglo-Egyptian 
Sadan,  or  indirectly  affecting  these  territories,  are  also  given,  and  a  map  on  the 
scale  of  1  :  4,000,000,  compiled  in  the  Intelligence  Office  at  Khartum,  is  appended. 

"  For  the  convenience  of  practical  reference,"  the  itineraries  and  route  surveys 
—or  most  of  them — are  bound  up  in  vol.  2,  to  which  there  is  no  index. 

The  editors  are  Lieut.-Golonel  Count  Gleichen,  formerly  the  Director  of  Intelli- 
gence to  the  Sudan  Oovemment  and  the  Egyptian  army,  and  Captain  A.  H. 
Morant,  Assistant  Director ;  and  the  contributors  include  the  names  of  the  leading 
officers  of  the  Sudan  QoverDment,  past  and  present :  so  that  this  joint  production  is 
highly  creditable  to  the  Anglo-Egyptian  Condominium. 


AUSTRALASIA  AND  PACIFIC  ISLANDS. 

New  Guinea. 

*  Two  Tears  among  New  Guinea  Cannibals.  A  Naturalist's  Sojourn  amoag  the  Abori- 
gines of  Unexplored  New  Guinea.'  By  A.  E.  Pratt,  with  Notes  and  Observationa 
by  his  son,  Henry  Pratt.  860  pp.  54  lllmtraiumi  and  a  Map.  London :  Seeley 
&  Co.    1906. 

Mr.  Pratt  has  travelled  a  great  deal,  and  is  known  as  a  careful  and  successful 
collector.  In  his  new  book  he  shows  himself  to  be  an  enthusiastic  and  intrepid 
naturalist,  who  describes  in  an  interesting  manner  the  natives  he  met,  and  the 
experiences  he  xmderwent  in  his  recent  expedition  to  British  New  Guinea. 
Although  a  map  is  given  which  claims  to  give  a  more  correct  course  of  the  Anga- 
bunga,  or  St.  Joseph  river,  we  fear  that  neither  it  nor  the  book  itself  adds  materially 
to  our  geographical  knowledge.  The  book  is  also  disappointing  from  an  ethno- 
logical point  of  view ;  but  this  is  not  to  ba  wondered  at,  as  the  author  had  no 
special  knowledge  of  ethnology  generally,  or  of  the  particular  problems  to  be 
attacked  in  New  Guinea,  consequently  we  do  not  recommend  any  one  consulting 
this  book,  unless  he  already  has  an  adequate  knowledge  of  the  subject.  There 
are  a  few  good  descriptions  of  the  habits  of  bower  birds  and  birds  of  paradise,  and 
other  natural  history  notes.  A  long  list  is  given  of  new  Lepidoptera  discovered 
during  the  expedition,  and  a  description  of  "  a  new  reptile,"  which  we  presume  is 
a  snake,  and  of  a  new  fish.  There  is  a  large  number  of  excellent  photographic 
plates,  and  several  drawings,  some  of  which  are  good,  while  others  are,  to  say  the 
least  of  it,  misleading.  We  must  hold  the  publishers  responsible  for  numerous 
typographical  errors,  such  as  the  misspelling  of  names  of  persons,  animals,  and 
places,  as  the  author  was  conducting  another  expedition  in  New  Guinea  whilst  the 
book  was  being  published.  A.  C.  H. 


MATHEMATICAL  AND  PHYSICAL  GEOGRAPHY. 

Lakes. 

*  Die  physikalischen  Eigcnfichaften  der  Seen.'    By  Dr.  Otto  Freiherr  von  uud  zu 
Aufsess.    Pp.  X.  +  120.    Brunswick :  Vieveg  und  Sohn.    1905.    Price  3  marks. 

This  is  a  book  dealing  with  the  physical  part  of  that  very  new  science  which  is 
called  *'  Limnology."  ,Many  papers  and  books  have  been  already  written  on  one  or 
several  biological  or  physical  properties  of  the  lakes ;  the  object  of  the  present 
book  is  to  collect  the  principal  facts  known,  and  to  give  a  general  view  of  the 
results  arrived  at. 

In  the  Introduction  the  author  tells  us  that  the  development  of  limnology  ia 
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due  to  Prof.  Forel's  work,  viz.  to  Lis  well-kDown  books  *  Le  L^man  *  and  '  Hand* 
buoh  der  Seenkunde ' ;  he  gives  ForePs  definition  of  a  lake  as  being  '*  eine  allseitig 
gesohlossene,  in  einer  Vertlefung  des  Bodens  befindliche,  mit  dem  Meere  nicht  in 
direkter  Verbindung  stehende,  rahende  Wassermasse." 

Some  preliminary  remarks  deal  with  general  oonsiderations,  curvature  of  the 
lakers  surface,  pressure,  density,  and  compressibility  of  water. 

The  chapter  on  mechanics  deals  with  the  study  of  dififerent  movements  observed 
in  lakes,  viz.  progressive  or  ordinary  waves  and  standing  waves  or  "  seiches,"  and 
currents.  "  Seiches "  were  first  studied  carefully  by  Prof.  Forel  in  the  Lake  of 
Geneva.  The  instrument  employed  for  the  measurement  of  these  standing  waves 
has  been  constructed  from  Ed.  Sarasin's  designs  and  calculations.  It  is  called 
'*  limnomdtre  enregistreur  transportable."  These  seiches  vary  in  amplitude  from 
some  millimetres  up  to  1*87  m.  (highest  seiche  in  the  Lake  of  Geneva),  and  much 
more  in  the  great  lakes  of  North  America.  This  peculiar  kind  of  wave,  which 
affects  the  whole  body  of  the  lake,  is  probably  due  to  sudden  variations  of  atmospheric 
pressure,  changes  in  the  direction  and  the  strength  of  the  wind.  The  author  gives, 
also,  a  short  risum^  of  the  mathematical  theories  of  the  seiches,  theories  which 
were  more  deeply  and  carefully  studied  last  year  by  Prof.  Ghrystal,  of  Edinburgh 
University,  and  Mr.  Maclagan  Wedderburn,  of  the  Scottish  Lake  Survey,  while 
making  improvements  on  Sarasin's  limnograph. 

The  acoustic  properties  of  lakes  are  dealt  with  in  a  short  chapter. 

The  optical  properties  of  lakes,  such  as  colour,  transparency,  reflection,  and 
refractioD,  are  dealt  with  in  a  Tery  intelligible  and  attractive  manner,  for  these 
questions  are  often  difficult  and  intricate. 

The  last  chapter  deals  with  the  thermal  properties  of  lakes,  such  as  distribution 
of  temperature,  formation  of  ice,  and  storage  of  summer's  heat  by  the  water. 

A  list  of  the  most  recent  and  important  papers  on  physical  limnology  concludeb 
the  book,  but  I  have  been  struck  by  the  fact  that  the  author  does  not  mention  any 
of  the  papers  published  by  the  Scottish  Lake  Survey.  However,  this  book  is  a 
useful  guide  and  a  good  risumi  of  the  subject. 

Should  a  revised  edition  be  called  for,  it  will  be  necessary  to  take  cognisance 
of  a  large  number  of  important  papers  on  the  same  subject  which  have  appeared 
since  this  book  was  published.  Leom  W.  Collet. 

HISTORICAL  GEOGRAPHY. 

Roman  Geoqbapht. 

*  Quellen  and  ForschuDgeD  zor  alten  Gesohiohte  und  Geographie,  herausgegeben  von 

W.  Sieglin,  Professor  der  historischen  G^eographie  an  der  Univeraitat  Berlin.* 
Parts  2,  8,  4,  9,  containing  (a)  Austria  'Romano^  parts  i.,  11.,  ill., '  Geographisches 
Lexikon  aller  zu  Rdmerzeiten  in  Ostreich  genannten  Berge,  Fliisse,  Hafen, 
Lander,  St'adte,  Yolker/  etc.,  yon  Fritz  Pichler,  1902-8;  and  (6)  *Die  geographi- 
Bchen  BUcher  (ii.  242-vi.)  der  NaiwalU  HiOoria  des  0.  Plinins  Seonndns  .  .  . 
herausgegeben  von  D.  Detlefsen,  Berlin,  1904.' 

Here  we  have  an  admirable  critical  edition  of  the  geographical  sections  of  Pliny's 

*  Natural  History/  as  well  as  a  most  useful  gazetteer  for  the  Austrian  lands  under 
Roman  occupation.  It  is  difficult  to  speak  too  highly  of  the  value  of  this  series, 
which  no  student  of  ancient  history  and  geography  can  dispense  with,  and  which 
has  been  so  ably  conducted  to  the  filling  up  of  important  and  regrettable  gaps  in 
knowledge.  We  have  only  to  compare,  for  instance.  Dr.  Detlefsen's  text  and 
critical  apparatus  with  that  of  Sillig,  in  the  same  portions  of  Pliny,  to  see  how 
well  the  former  has  done  his  work.    The  '  Historia  Naturalis'  has  had  few  rivals  in 
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the  extent  and  continuity  of  its  power,  and  especially  of  its  power  for  eyil,  over 
the  human  mind;  throughout  the  Dark  Age  section  of  the  MedisBval  Period, 
from  the  fifth  to  the  eleventh  century,  above  all  by  means  of  the  Solinian  abridg- 
ment, it  dominated  not  only  geography,  but  natural  history,  botany,  mineralogy, 
and  most  branches  of  natural  science ;  and  as  it  was  resorted  to  for  its  marvels 
rather  than  its  fact,  for  its  dross  rather  than  its  gold,  its  influence  was,  in  the 
highest  degree,  anti-scientific  C.  R.  R 
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THE  8O0ISTT. 

The  Awards  for  1906. — The  Founder's  Medal  of  the  Society  has  this 
year  been  awarded  to  M.  Alfred  Grandidier,  the  veteran  French  savant, 
who  for  th^  last  forty  years  has  devoted  himself  to  the  exploration  of 
the  great  island  of  Madagascar,  and  to  the  publication  of  its  results  in 
a  monumental  work  to  be  completed  in  about  fifty-two  large  quarto 
volumes.  M.  6randidier*s  life-work,  it  is  needless  to  say,  has  been  of 
the  highest  value  to  scientific  geography,  and  forms  the  basis  of  our 
existing  knowledge  of  Madagascar.  The  Patron's  Medal  goes  to  Dr. 
Bobert  Bell,  of  the  Geological  Survey  of  Canada,  who  during  forty-five 
years  of  field  work  has  mapped  an  immense  area  of  Canada  previously 
unknown.  His  memoirs  and  papers,  published  in  the  Beports  of  the 
Survey  and  elsewhere,  number  some  two  hundred,  and  he  is  especially 
known  to  geographers  for  the  part  which  he  took  in  various  expeditions 
sent  by  the  Canadian  Government  to  Hudson  strait  and  bay,  and  for 
his  exploration  of  the  rivers  entering  that  bay  from  the  south,  an 
account  of  which  was  given  by  him  before  the  Society  in  1897.  The 
Victoria  Besearch  Medal  is  awarded  to  Prof.  W.  M.  Bamsay,  who  has 
been  working  at  ancient  geography  for  nearly  thirty  years,  and  has,  by 
his  researches  in  Asia  Minor,  revolutionized  the  methods  on  which  the 
study  of  the  subject  is  based,  and  thrown  a  flood  of  light  on  many 
historical  questions  which  could  only  be  understood  through  an  accurate 
knowledge  of  the  topography  of  the  lands  to  which  they  relate.  His 
topographical  labours  have  also  done  much  to  supply  material  for  the 
improvement  of  the  modem  map  of  Asia  Minor.  The  other  awards  are 
made  as  follows :  The  Murchison  Grant  goes  to  Major  H.  B.  Davies,  for 
his  extensive  surveys  in  the  Eachin  hills,  Shan  States,  and  Western 
China,  where  his  exploration  of  trade  and  railway  routes  in  Tunnan  and 
Secfauan  has  supplied  a  large  proportion  of  the  material  available  for 
the  latest  maps  of  those  provinces.  The  Gill  Memorial  is  bestowed  on 
Major  A.  St.  Hill  Gibbons,  for  the  important  exploring  and  survey  work 
carried  out  during  his  two  expeditions  to  Barotseland  in  1895-96  and 
in  1898-1900,  to  which  (with  that  performed  by  his  associates)  we  are 
largely  indebted  for  our  existing  knowledge  of  Northern  Bhodesia. 
The  Cuthbert  Peek  Grant  to  Major  H.  H.  \ustin,  for  his  valuable 
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geographioal  work  in  East  Africa,  espeoially  in  the  region  of  Lake 
Rudolf  and  the  Sobat  river.  Lastly,  the  Back  Grant  is  given  to  Major 
R  S.  T.  Bright,  for  his  surveys  in  the  Sudan,  Uganda,  and  East  Africa 
under  the  successive  leadership  of  Major  Austin,  Colonel  Delme-Radcliffe, 
and  Colonel  G.  E.  Smith. 

ZTTBOPE. 

Raised  Beaches  in  Scotland. — Writers  on  the  recent  geological  history  of 
Scotland  have  very  generally  assumed  considerable  changes  of  level  indicated  by 
raised  beaches  at  heights  of  50  and  100  feet  respectively.  The  reality  of  these 
supposed  beaches  is  questioned  in  the  OeologiceU  Magazine  for  January  last  by 
Mr.  T.  F.  Jamieson,  who,  however,  confines  his  observations  to  the  east  side  of 
Scotland,  where,  as  he  allows,  the  facts  may  differ  somewhat  from  those  on  the 
west.  So  long  ago  as  1874,  Mr.  Jamieson  muntained  that,  subsequent  to  the 
last  great  glaciation,  no  submergence  of  the  country  had  taken  place  beyond  that 
slight  change  of  level  which  is  marked  by  the  estuary  beds  and  raised  beaches 
a  little  above  the  present  coast-line.  In  general,  this  change  does  not  seem  to 
have  exceeded  30  feet  at  most,  though  the  old  estuary  mud  or  carse  land  may 
rise  to  a  height  of  40  or  50  feet  at  its  inland  extremity,  through  the  corresponding 
rise  in  the  height  of  the  tidal  wave  in  moving  up  a  valley.  Mr.  Jamieson  puts 
forward  the  following  reasons  for  doubting  the  existence  of  the  50  and  100  feet 
beaches  on  the  east  side  of  Scotland :  (1)  The  occurrence,  at  and  below  these 
levels,  of  moraine  heaps  which  show  no  evidence  of  sea-action  on  them  up  to  such 
heights.  (2)  The  absence  of  estuary  mud  with  its  characteristic  fossils  at  levels 
where  the  supposed  submergence  would  have  produced  it.  (3)  Absence  of  beds 
of  littoral  shells  at  levels  corresponding  to  such  beaches.  (4)  The  presence,  in  the 
beds  of  clay  associated  by  geologists  with  the  100-feet  beach,  of  remains  which 
indicate  deeper  water  and  an  older  stage  of  the  glacial  period.  (5)  Evidence  that 
these  clays  have  been  wasted  and  disturbed  by  subsequent  glacial  action,  being 
therefore  anterior  to  the  last  general  glaciation. 

The  loe  Age  in  Pembrokeshire. — The  opinions  of  geologists  have  differed 

widely  as  to  the  extent  to  which  South  Wales  was  touched  by  the  ice-sheets 
moving  south  over  the  west  of  Great  Britain  in  the  Ice  Age.  Thus,  while  Prof. 
James  Geikie  brings  down  the  southern  edge  of  the  great  ice-sheet  as  far  as  the 
Bristol  channel,  Mr.  Garviil  Lewis  placed  the  limit  at  a  line  running  eastward 
from  the  St.  David's  promontory,  the  glaciation  of  northern  Pembrokeshire  being 
attributed  by  him  to  local  ice.  In  spite  of  the  detailed  research  bestowed  on  some 
of  the  older  formations  of  Pembrokeshire,  the  more  recent,  especially  the  glacial, 
deposits  were  for  long  more  or  less  neglected,  and  it  is  only  quite  lately  that  they 
have  been  examined  by  Dr.  T.  J.  Jehu  in  such  a  way  as  to  permit  their  sequence 
to  be  duly  established,  and  to  supply  a  basis  for  comparing  the  glacial  phenomena  in 
South  Wales  with  those  further  north.  Dr.  Jehu,  who  has  recorded  the  results  of  his 
researches  in  the  Transactions  of  the  Royal  Society  of  Edinburgh  (vol.  41,  part  i., 
1905),  distinguishes  three  series  of  deposits  in  descending  order,  viz.  the  upper 
boulder-clay  and  rubbly  drift ;  a  series  of  sands  and  gravels ;  and  the  lower  boulder- 
clay.  It  is  a  curious  fact  that  the  last  named,  which  has  received  no  attention 
within  recent  times,  was  described  in  Shakespeare^s  time  by  George  Owen,  of 
Henllys  (in  his  '  Description  of  Pembrokeshire '),  under  the  designation  *'  Claye- 
Marle,"  and  in  a  manner  which  Dr.  Jehu  pronounces  generally  accurate.  We 
cannot  follow  the  latter  writer  in  his  detailed  description  of  the  deposits,  or  of  his 
discussion  of  the  evidence  supplied  by  erratics,  but  the  following  general  con- 
clusions may  be  noted.    The  loiter  boulder-clay,  which  has  the  widest  extension 
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of  the  three  series,  is  undoubtedly  the  product  of  an  ioe-sheet^  and  has  all  the 
characteristios  of  a  true  ground  moraine.  The  included  stones  are  often  intensely 
glaciated,  while  fragments  of  marine  shells  prove  that  the  ice  which  gave  rise  to  the 
clay  must  have  travelled  over  a  sea-bottom.  Boulders  from  the  south-west  of 
Scotland  and  the  north-east  of  Ireland  occur  as  far  east  as  Cardigan,  proving  that 
the  ice-sheet  which  filled  the  northern  basin  of  the  Irish  sea  had  a  southward 
extension,  which  invaded  northern  Pembrokeshire  along  its  whole  extent,  and  even 
encroached  on  Cardiganshire  to  the  east.  The  sands  and  gravels  of  northern  Pem- 
brokeshire are  scattered  in  patches  over  a  wide  area,  and  are  the  products  of  the 
washing  and  re-sorting  of  the  intra-glacial  detritus,  chiefly  at  the  melting  of  the 
ice-sheet.  The  upper  boulder-clay  is  very  sporadic  in  its  occurrence,  bat  may 
possibly  represent  a  second  advance  of  the  ice-sheet  after  an  interval  of  less  severe 

conditions. 

ASIA. 

Hoororoft  and  Hoarsey  in  Tibet. — A  correspondent  makes  the  following 
remarks  on  this  subject:  ''In  Colonel  Hugh  Pearse*s  interesting  paper  in  the 
Qeographical  Journal  for  August  last  on  Moorcroft  and  Hearsey's  visit  to  Lake 
Mansarowar  in  1812,  one  noteworthy  geographical  point  has  not  been  referred  to, 
viz.  the  kindness  shown  to  the  travellers  on  that  occasion  by  Deb  Singh  and  Ber 
Singh,  father  and  uncle  of  Eishen  Singh  and  Nain  Singh,  the  famous  Indian 
explorers.  The  family  of  the  Singhs  (Eishen  Singh,  or  A-E,  is,  we  believe,  still 
alive)  has  been  established  for  many  generations  in  Milam,  in  Eumaun,  where  they 
have  been  and  are  still  held  in  high  esteem,  and  from  whence  they  derive  their 
designation  of  *'Milm-wal."  Daring  the  arrest  and  detention  of  Moorcroft  and 
Hearsey  some  80  miles  north-west  of  Lake  Mansarowar,  Deb  Singh  and  Ber  Singh 
hastened  to  proffer  their  good  offices — a  kindness  which  the  two  travellers  acknow- 
ledged in  the  following  testimonial : — 

" '  This  certifies  that  Deb  Singh  and  Ber  Singh,  sons  of  Dhamoo,  an  inhabitant 
and  man  of  consequence  in  the  town  of  Melim,  in  the  country  of  Jooar,  have  shown 
to  ns  great  attention  and  civility.  Under  an  idea  that  we  were  in  want  of  funds, 
they  offered  us  a  hoondee  («.e.  bill  of  exchange)  on  Sreenuggur  for  1000  rupees,  to 
be  paid  at  whatever  period  might  suit  our  convenience,  and  either  in  money  or 
goods  as  might  be  most  agreeable  to  ns.  Althoagh  the  state  of  our  finances 
rendered  the  loan  unnecessary,  we  have  much  pleasure  in  recordiDg  the  circum- 
stance, and  in  giving  this  testimonial  of  the  good- will  they  bore  towards  us. 

W.  MOOECBOFT. 

H.  J.  Heabsey. 
**  *  Northern  foot  of  the  Himachal  mountains, 

''  *  near  Daba,  in  Chinese  Tartary,  August  25, 1812/ 

'*  A  second  testimonial  signed  by  Moorcroft  alone,  bearing  the  same  date,  recom- 
mends that  the  Honourable  Company's  officers  will  afford  all  due  facilities  to  Deb 
Singh  and  Ber  Singh  in  enabling  them  to  dispose  of  their  merchandise  on  the 
British  side  of  the  frontier.  It  appears  from  Mr.  C.  E.  D.  Black's  '  Memoir  on  the 
Indian  Surveys,'  1875-1890  (p.  151),  that  the  release  of  Moorcroft  and  Hearsey  was 
eventually  effected  by  the  interposition  and  on  the  security  of  Deb  Singh  and  Ber 
Singh,  but  the  certificate  from  Moorcroft  giviog  the  particulars  of  the  incident 
has  unfortunately  been  lost.  The  other  certificates  are  still  in  the  possession  of 
Eishen  Singh.  Another  very  interesting  point  on  ^hich  further  light  is  desired  is 
whether  Moorcroft  ever  dwelt  in  Lhasa.  It  may  be  remembered  that  the  Abb^  Hue, 
who  reached  the  Tibetan  capital  a  few  years  after,  asserted  positively  that  he  had 
been  credibly  informed  that  Moorcroft  resided  there  for  some  years.  As  the  interval 
between  the  two  travellers  was  not  long,  it  would  hardly  seem  likely  that  the  abb^ 
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was  misinformed,  and  the  mysiery  attaching  to  Moorcroft's  latter  years  and  eventoa] 
death  makes  farther  research  very  desirable." 

Tho  Philippino  Illandfl. — A  British  Ck>nsuhir  Report  (No.  3512,  Annual 
Series)  on  the  trade  of  the  Philippine  islands  for  1904  gives  the  total  population,  as 
published  February,  1905,  at  7,635,426,  of  whom  6,987,686  are  classed  as  civilized, 
and  647,740  as  wild.  Of  the  civilized,  6,931,548  were  natives,  8135  migrated  from 
the  United  States,  and  41,035  from  China.  Two  breakwaters  are  in  course  of  con- 
struction at  Manila ;  one  extending  west  to  the  harbour  and  following  the  shore-line 
of  the  bay  for  8635  feet,  the  other  extending  2785  feet  in  a  north-westerly  direction. 
The  harbour,  400  acres  in  area,  is  to  be  of  a  uniform  depth  of  at  least  30  feet,  while 
wharves  and  piers  are  being  built  to  accommodate  vessels  of  the  largest  tonnage  ; 
150  acres  have  also  been  reclaimed  from  the  foreshore.  Projected  harbour  im- 
provements at  Iloilo  include  the  dredging  of  a  channel  7500  feet  long  by  300  to 
400  feet  wide,  and  the  construction  of  two  breakwaters  at  the  river's  mouth.  For 
Gebu  harbour  a  concrete  masonry  dock  and  bulkhead,  2500  feet  long,  is  to  be  con- 
structed, and  13  acres  of  land  reclaimed.  Eighty  miles  of  new  railway  line  have 
been  constructed  or  are  in  course  of  construction,  and  there  is  a  comprehensive 
scheme  for  the  construction  of  lines  in  the  different  islands.  The  total  trade  of  the 
islands  for  1904  shows  a  decrease  by  an  eighth  on  that  of  1903,  but  a  slight  increase 
on  the  average  annual  trade  for  the  past  five  years. 

AniCA. 

Anatrian  Expedition  to  Sonthom  Abyssinia. — Last  year  a  successful 

expedition  to  Eafifa  and  other  of  the  less- visited  provinces  of  Southern  Abyssinia 
was  made  by  Baron  von  Mylius  and  Herr  Friedrioh  Bieber,  members  of  the 
Austrian  mission  which  visited  the  court  of  Menelik  earlier  in  the  same  year. 
A  short  account  of  the  expedition  has  appeared  in  the  DetUsche  Rundschau  fur 
Oeographie  for  January,  1906.  The  outward  route  led  south-west  from  Addis 
Ababa  across  the  Hawash  through  Soddo  and  other  districts  to  Limmu  and 
Enarea,  and  thus  seems  to  have  coincided  in  the  main  with  that  of  Ceochi  and 
Chiarini  on  their  journey  to  Eaffa  in  1878-79.  The  state  of  Jimma-kaka,  which 
was  afterwards  traversed,  has  still  retained  a  quasi-independenoe  of  Abyssinia, 
partly  owing  to  its  Mohammedan  population.  Its  capital,  Jiren  (also  visited  from 
the  south-west  by  Oscar  Neumann),  like  other  markets  of  the  country,  is  a  great 
centre  of  trade  for  the  whole  of  this  part  of  Africa,  and  the  people  are  decidedly 
superior  to  the  Amharans  in  material  culture.  Crossing  the  Gkjeb,  the  expedition 
reached  Anderacha,  the  old  capital  of  Eaffa,  which  has  now  been  supplanted  by 
the  new  town  of  Sharada,  the  residence  of  the  governor  Ras  Wolde  Qiorgis, 
which  is  situated  on  the  Shushi  mountains  (Susa  of  Cecchi).  Previous  visitors 
to  Eaffa  had  traversed  only  the  northern  parts  of  the  state,*  but  the  Austrian 
travellers  were  able  to  penetrate  further,  and  their  account  of  the  country  supple- 
ments those  of  their  predecessors.  Crossing  the  Quma  river,  they  visited  Buna, 
the  site  of  a  former  royal  residence  and  burial-place,  and  pushed  on  ^th  great 
difficulty  through  almost  impenetrable  forest  with  soft  alluvial  soil  to  Shadda,  the 
coronation-place  of  the  ruler  of  Eaffa.  This  was  the  most  southerly  point  reached ; 
the  route  then  apparently  turning  east  across  a  range  reaching  9600  feet  to 
Sharada,  whither  a  part  of  the  expedition  had  already  been  sent.  Eaffa  is 
described  as  a  forest-land  of  romantic  beauty,  and  its  mild  and  moist  climate 
renders  it  exceptionally  fertile.     Wild  coffee  constituted  the  greater  part  of  the 


*  The  Buseian  Bnlatovich  (Journal^  vol.  14,  p.  664)  seems  to  have  covered  mora 
ground,  but  no  full  acoouDt  of  his  journey  has  been  published. 
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underwood  in  places,  and  robber  trees  were  very  plentiful,  but  were  chiefly  used 
for  fuel  or  building.  The  Eafficho  retain  some  slight  traces  of  the  Christianity 
said  to  have  been  long  ago  established  in  the  country,  but  their  religion  is  in  the 
main  a  nature-worship.  They  are  reserved  in  disposition,  but  are  industrious  and 
moral.  The  return  route  led  eastward  through  Eonta  and  Eullo  or  Dauro,  the 
latter  an  alpine  land  of  much  charm.  It  is  well  cultivated,  and  is  held  to  be 
the  chief  source  of  the  wealth  of  Abyssinia.  The  people  show  many  signs  of 
Eafficho  influence,  though  physically  more  akin  to  the  Negroes.  The  journey 
was  undertaken  in  part  in  the  interest  of  the  Austrian  trade,  for  which  the 
countries  traversed  are  held  to  offer  good  prospects. 

H.  Oantier'B  Journey  aoross  the  Sahara.— The  brief  accounts  of  this 

journey  already  given  in  the  Journal  (vol.  26,  p.  670 ;  vol.  27,  p.  88)  were  from 
preliminary  communications  only,  and  the  importance  and  interest  of  the  achieve- 
ment call  for  some  further  notice,  a  more  detailed  account  having  been  given  by 
the  traveller  before  the  Paris  Geographical  Society  {La  Q6ographit^  1906,  No.  1). 
M.  G^utier  explained  that  the  journey  as  carried  out  was  the  result  of  more  or 
less  hurriedly  improvised  arrangements,  his  inclinations  having  long  turned  his 
view  rather  to  the  western  terra  incognita  (lately  traversed  in  part  by  M.  Flye 
Sainte-Marie :  cf.  Journal^  vol.  26,  p.  671)  than  to  the  southern  route  to  Timbuktu. 
This  helps  to  emphasize  the  change  in  the  political  conditions  of  the  Central  Sahara 
observable  within  the  last  few  years,  which  has  robbed  travel  in  that  region  of 
most  of  its  daDgers  and  difficulties.    The  fact  that  the  journey  was  made  in  the 
height  of  summer  made  the  passage  of  the  waterless  Tanezruft  a  more  serious 
undertaking  than  it  would  otherwise  have  been,  and  involved  two  several  halts 
of  a  fortnight  in  order  to  rest  the  camels.      But  six  weeks'  actual  travelling 
sufficed  for  the  journey  from  Tuat  to  the  Niger,  and  M.  Gautier  considers  that 
under  favourable  conditions  it  might  be  completed  within  that  time.     In  the 
earlier  part  of  the  journey  the  traveller  made  several  lengthened  detours  from  the 
direct  route,  thus  covering  much  new  ground  even  here ;  but  the  greatest  interest 
centres  in  the  more  southern  section.    M.  Gautier  has  a  good  deal  to  say  about 
the  Tuareg  and  their  relations  to  the  French  authorities.     Although  not  yet 
enthusiastic  adherents  of  their  new  masters,  there  are  signs  that  a  more  cordial 
feeling  is  springing  up  among  them,  and  there  exists  what  M.  Gautier  terms  a 
"parti  jeune-hoggar,"  which  is  inclined  to  favour  a  further  rapprochement.    It 
was  to  the  most  influential  member  of  this  party,  Musa  ag  Amastane,  that  the 
traveller  owed  his  safe  passage,  with  one  servant  only  for  part  of  the  way,  across 
the  territory  of  the  Ifora  Tuareg,  to  some  extent  vassals  of  the  Hoggar  (this 
includes  the  mountainous  tract  generally  known  by  the  generic  term  Adrar).    The 
journey  across  this  tract  is  described  as  charming,  the  wide  valleys  being  filled 
with  fine  trees  and  swarming  with  game,  while,  it  being  the  rainy  season,  the 
country  was  covered  with  verdure,  and  the  traveller  could  have  imagined  himself 
in  Normandy.     At  this  season  the  people  leave  the  wells  and  spread  over  the 
country,  which  becomes  dotted  over  with  their  leather  teats.     In  spite  of  the 
ridiculously  small  size  of  these,  they  exercise  all  the  attraction  of  "  home,"  and 
it  is  to  this  fact  that  M.  Ghiutier  ascribes  the  complete  pacification  of  the  country, 
the  tents  and  all  that  they  imply  in  the  way  of  home-life  being  at  the  mercy 
of  the  recently  formed  camel  corps.    The  results  of  the  journey  include  surveys 
of  all  the  new  portions  of  the  route,  many  geological  observations  (which  have, 
M.  Gautier  thinks,  established  the  existence,  especially  in  the  Muidir  Ahnet,  of 
important  earth-movements  contemporaneous  with   the  elevation  of  the  Atlas), 
and  a  collection  of  ethnographic  objects.    It  would  appear  that  this  part  of  the 
Sahara  was    the   scene  of   a  Neolithic  civilization  derived    from    the    Sudan, 


THE  MONTHLY  RICORD.  505 

which  afterwards  gave  place  to  the  Berber  iDvaders.  In  Quaternary  times  there 
seems  to  have  been  a  hydrographic  system  embracing  all  the  existing  weds  of  the 
Central  Sahara,  together  with  the  upper  Niger  itself  (since  diverted  southwards), 
the  whole  converging  on  the  depression  of  Taodeni.  It  is  suggested  that  this  area 
may  as  late  as  Roman  times  have  been  the  site  of  an  agricultural  civilization, 
Sudanese  in  origin.  Even  now  it  does  not  really  form  part  of  the  desert,  for  the 
dunes  along  tho  Niger  are  not  modern,  but  seem  to  date  from  a  period  when  the 
desert  occnpied  a  more  southerly  zone  than  at  present.  M.  Gautier  ascribes 
the  small  agricultural  development  on  the  Niger  at  the  present  day  to  the  fact 
that  the  country  is  occupied  by  a  race  of  herdmen.  He  considers  it  to  form  an 
indivisible  whole  with  the  region  of  the  northern  oases,  and  deprecates  the  drawing 
of  an  administrative  line  of  division  across  the  very  centre  of  the  Tuareg  domain. 

H.  Chndeaii's  Oeologioal  Besearohes  in  ttio  Sahara.— It  will  be  remem- 
bered that  M.  Qautier  was  accompanied,  during  the  first  part  of  his  journey,  by  a 
geologist,  M.  Chudeau,  who  subsequently  proceeded  east  and  south  to  Zinder, 
thus  adding  one  more  to  the  recent  passages  of  the  desert.  In  parts  the  route  was 
entirely  new,  though  south  of  In  Azaua  it  coincided  in  the  main  with  that  of 
Foureau.  The  journey  has  added  to  our  knowledge  of  Saharan  geology,  and  a 
preliminary  sketch  of  the  results  from  this  point  of  view  is  contained  in  the  January 
number  of  La  Oeographie  and  in  the  Compter  Hendus  of  the  Paris  Academy  of 
Sciences  for  January  22  and  February  26  (vol.  142,  pp.  241  and  530).  From  the 
Tassili  Tan  Adagh  (not  Adrar,  as  it  has  sometimes  been  written),  M.  Chudeau 
went  slightly  north  of  east  to  Tit  and  Tamanghasset,  near  the  borders  of  the 
Hoggar  plateau,  then  striking  south  for  Air.  The  Tassili  Tan  Adagh  (in  which  is 
situated  the  famous  well  of  Timissao)  is  a  plateau  of  probable  Devonian  age 
bounded  on  three  sides  by  faults  which  have  brought  the  permeable  Devonian 
strata  into  juxtaposition  with  the  impermeable  Silurian,  thus  explaining  the 
abundant  water-supply  at  Timissao.  Silurian  and  Archflean  formations  occupied 
much  of  the  area  traversed,  in  association  with  recent  volcanic  outpourings. 
Around  Tit,  the  alluvium  is  so  deep  that  cultivation  does  not  suffer  severely  from 
three  successive  years  of  drought.  Both  the  southern  part  of  the  Hoggar  plateau 
and  the  northern  part  of  Air,  as  well  as  an  intermediate  tract,  are  described  as 
Silurian  and  Archsean  peneplains,  above  which  (in  the  case  of  Air)  the  recent 
eruptive  elevations  rise.  Cretaceous  strata  commence  a  few  miles  north  of  Agadez. 
M.  Chudeau  was  struck  by  the  character  of  indecision  and  incompleteness  displayed 
by  the  hydrographic  system  of  the  country,  presenting  an  analogy  with  that  of 
Finland  or  Canada,  though  in  these  cases  erosion  began  to  act  too  late  to  bring 
about  a  normal  state  of  things,  while  in  the  Sahara  it  ceased  too  soon. 

AMBBICA. 

Central  Newfonndland.— Owing  to  a  misunderstanding,  the  sketch-map  of 
the  Grander  river  and  neighbouring  region,  given  in  our  last  issue  (p.  383),  was 
attributed  solely  to  Mr.  J.  G.  Millais.  It  waF,  however,  the  joint  work  of  that 
gentleman  and  Mr.  J.  McGaw,  whoee  name  should  therefore  have  been  added. 

Dr.  Koch's  Travels  in  the  Northern  Amazon  Basin.— An  account  of 

the  journeys  referred  to  last  year  in  the  Journal  (vol.  26,  p.  89)  was  given  by  Dr. 
Koch  before  the  Berlin  Geographical  Society  at  the  close  of  1905,  and  has  since 
appeared  in  the  Zeitschri/t  of  that  body  (1906,  No.  2).  Dr.  Koch's  researches 
were  primarily  devoted  to  ethnological  subject?,  but  the  region  has  remained 
sufficiently  little  known  geographically  to  lend  considerable  interest  to  his 
narrative  from  this  point  of  view  also,  while  the  map  which  accompanies  the 
paper  permits  his  routes  to  be  followed  with  ease.     Ascending  the  Rio  Negro, 
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he  made  his  headquartera  at  S8o  Felippe,  just  below  the  junction  of  the  Isanoa 
with  the  main  stream,  a  well-orderAd  settlement  in  which  a  good  deal  of  real 
civilization  has  been  introduced  by  Don  (Germane  Ghtrrido  y  Otero,  a  native  of  the 
north  of  Spain.  A  first  journey  led  up  the  Isanna,  and  its  tributary  the  Aiari, 
which  was  ascended  to  a  point  where  it  approaches  so  close  to  the  Uaupes  as  to 
permit  the  journey  from  one  stream  to  the  other  to  be  made  in  three  and  a  half 
hours,  across  a  quite  low  water-parting.  This  near  approach  of  one  river-system 
to  another  seems  to  be  a  characteristic  of  the  region,  for  other  instances  were  sub- 
sequently brought  to  light,  the  most  remarkable  being  the  separation  of  the  Tikie, 
a  western  tributary  of  the  Uaupes,  from  the  system  of  the  Tapura  by  a  low 
water-parting  that  could  be  crossed  in  as  short  a  time  as  fifty  minutes.  On  the 
second  journey.  Dr.  Koch  descended  the  Bio  Negro  to  the  mouth  of  the  Cnricuriari, 
whence  he  ascended  the  mountain  of  the  same  name,  with  which  many  legends  are 
associated  by  the  natives.  The  path  led  through  magniOcent  virgin  forest,  and 
involved  much  toilsome  work,  but  the  view  from  the  summit  over  the  boundless 
forests  was  full  compensation  for  this.  The  few  resident  Indians  of  this  region 
are  emigrants  from  the  Uaupes — ^mostly  Tukanos — who  have  here  found  a  refuge 
firom  the  advance  of  so-called  civilization.  There  aro  also  wandering  Indians — the 
liaku— on  a  much  lower  level  of  culture.  Dr.  Koch  ascended  the  Curicuriari  for 
a  considerable  distance,  afterwards  making  a  portage  across  a  low  divide  to  another 
tributary  of  the  Uaupes,  and  ascending  the  Tikie,  already  referred  to,  almost  to  its 
source.  The  Tikie,  like  most  of  the  rivers  of  this  region,  is  broken  by  falls, 
among  them  the  Pari  fall,  reached  by  Count  Stradelli  in  1881.  Dr.  Koch  collected 
much  ethnological  material  among  the  tribes  visited,  some  of  whom  had  never 
seen  a  white  man.  H&  alludes  to  the  remarkable  way  in  which  the  black-  and 
white-water  streams  alternate  without  apparent  reason,  the  two  kinds  occurring 
sometimes  only  a  few  hundred  yards  apart,  though  flowing  through  the  same 
forest  and  over  the  same  soil.  Like  other  travellers^  he  found  a  reputation  for 
fever  ascribed  to  the  white- water  streams,  while  those  with  black  water  are 
immune.^  The  third  journey  was  in  some  ways  the  most  important,  as  it  led  up 
the  main  stream  of  the  Uaupes  or  Caiari  (Uacaiari  of  Wallace),  past  the  turning- 
point  of  that  traveller  at  the  mouth  of  the  Guduiari  (Codiari),  and  the  Jurupari  fall 
reached  by  Stradelli,  to  a  station  of  Colombian  rubber  collectors  on  its  upper 
course.  The  many  fisdls  involved  great  labour,  but  after  the  Jurupari  the  river 
presented  a  quite  different  character,  flowing  sluggishly  through  periodically  water- 
logged lands,  entirely  uninhabited.  Above  his  furthest  point  it  is  said  to  be 
formed  by  two  branches,  one  from  the  west,  the  other  from  the  open  savannahs 
near  the  sources  of  the  Guaviare  in  the  north.  On  the  return  voyage  Dr.  Koch 
ascended  the  Guduiari  to  the  more  open  country  near  its  Eource  (though  this  is 
rather  thin  scrub  than  true  savannah),  and  visited  some  extensive  underground 
chambers  and  passages  carved  by  natural  agencies  out  of  the  sandstone.  When 
finally  leaving  the  country  on  his  return  to  Europe,  he  explored  the  route  from 
the  Tikie  to  the  Tapura  system  before  alluded  to,  descending  the  latter  river  to  the 
Amazon.  The  navigation  of  the  small  streams  leading  to  the  Apaporis  branch  of 
the  Yapura  was  a  matter  of  difficulty,  and  the  country  here  was  still  quite  a 
virgin  field,  the  tribes  met  with  having  not  previously  seen  a  white  man.  Dr. 
Koch  concludes  with  a  sketch  of  the  ethnology  of  the  region,  and  especially  the 
dances,  of  which  he  made  a  special  study. 


*  Wallace  found  that  the  black- water  streams  were  free  from  mosquitoes,  while 
Dr.  Koch  merely  says  that  the  traveller  avoids  these  pests  during  the  whole  ascent  of 
the  Bio  Negro,  leaving  it  obscure  whether  they  were  met  with  on  any  of  the  smaller 
streams. 


THE  MONTHLY  RECORD.  507 


AirSTBALASU  AHB  PAOmO  IBLAHDB. 

The  Development  of  British  New  Ouinea.— With  a  view  to  suggesting 

measares  likely  to  promote  the  economic  development  of  British  New  Guinea, 
while  at  the  same  time  safe-guarding  the  interests  of  the  natives,  Mr.  Atlee  Hant, 
Secretary  in  the  Department  of  External  Affairs  of  the  Commonwealth  Govern- 
ment, was  sent  in  July  last  on  a  tour  of  inspection  through  the  possession,  under 
instractions  from  the  then  Federal  prime  minister.  Mr.  Hunt  has  since  presented 
his  report,  which  has  heen  printed  at  Melbourne  as  a  Parliamentary  paper  (No.  43. 
— ^F.  10,674).  It  necessarily  deals  rather  with  political  than  geographical  ques- 
tions, but  is  valuable  as  presenting  a  clear  view  of  the  present  position  of  the 
territory,  and  the  direction  in  which  its  future  prosperity  may  most  probably  be 
secured.  Mr.  Hunt  shows  much  insight  into  the  essential  factors  of  the  problem, 
and  the  report  affords  pleasing  evidence  of  the  determination  of  those  in  authority 
to  place  the  interests  of  the  natives  in  the  forefront  of  any  policy  that  may  be 
determined  on.  Having  shown  the  objections  attaching  to  various  measures  that 
have  been  suggested,  including  the  introduction  of  European  families  as  settlers, 
Mr.  Hunt  says  that  the  ends  to  be  aimed  at  seem  to  be,  to  encourage  the  develop- 
ment of  the  country  under  European  auspices  with  imported  capital  but  native 
labour,  while  at  the  same  time  the  iofluence  of  Government  is  gradually  extended 
over  the  whole  possession.  In  discussing  existing  relations  between  white  men 
and  natives,  he  considers  that,  generally  speaking,  they  are  good.  The  laws 
prohibiting  the  supply  to  the  natives  of  intoxicating  liquors,  firearms,  or  opium, 
and  regulating  the  employment  of  native  labour,  are  very  strictly  observed,  their 
importance  being  generally  recognized  by  the  white  residents.  The  operations  of 
the  missions  have  tended  largely  to  the  establishment  of  internal  peace,  but  it  is 
probably  too  soon  to  pronounce  on  the  actual  amount  of  progress  achieved.  Pro- 
bably the  advent  of  civilization  may  cause  a  deterioration  in  the  native  type,  not 
so  much  by  the  introduction  of  positive  ills,  as  by  removing  the  need  of  strenuous 
exertion  through  the  pacification  of  the  country.  As  regards  white  enterprise, 
mining  is  the  present  mainstay  of  the  possession,  and  in  Mr.  Hunt's  opinion  ought 
to  be  encouraged,  but  it  is  to  agriculture  that  the  country  must  look  for  its  future. 
The  Papuan  is  pronounced  to  be  a  fairly  capable  plantation  hand,  and  at  present, 
at  least,  the  importation  of  labour  should  not  go  beyond  the  provision  of  experi- 
enced men — preferably  Malays  or  Filipinos — as  gangers,  to  make  up  for  the 
Papuan  incapacity  for  direction.  The  report  ends  by  urging  the  allocation  by 
the  Australian  Government  of  a  certain  sum  as  capital  for  the  development  of 
the  possession. 

POLAB  Bieion. 

Mr.  Hikkelsen^S  Expedition. — ^We  have  received  from  Mr.  Mikkelsen  a 
detailed  statement  of  his  plans  for  the  expedition  to  the  Beaufort  sea,  to  which 
frequent  reference  has  already  been  made  in  the  Journaly  and  on  which  he 
proposes  to  sail  from  Victoria  about  the  middle  of  May.  The  vessel  which  he  has 
acquired  for  that  purpose  has  been  renamed  the  Dtichess  of  Bedford,  in  honour  of 
a  prominent  supporter  of  the  expedition.  She  is  a  sailing  craft  of  66  tons,  with 
a  length  of  67^  feet,  18  feet  9  inches  beam,  and  7|  feet  depth  of  hold,  and  is 
built  of  camphor  wood,  the  outside  planking  being  of  heart  quakewood,  which 
again  is  sheathed  with  gumwood  above  and  below  the  water-line,  and  with 
iron  plating  at  the  bows.  The  ship  was  built  as  a  sealer,  and  is  specially 
strengthened  by  bulkheads,  etc,  to  withstand  ice-pressure.    As  already  mentioned. 
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Mesprs.  Leffingwell,  StefanssoD,  and  Ditleysen  will  proceed  down  the  Mackenzie, 
while  Mr.  Mikkelsen  will  take  the  ship  through  Bering  stndt,  visiting  the  coast 
of  Siberia  for  the  purpose  of  coUecting  dogs  and  one  or  two  ponies ;  then  push- 
ing his  way  along  the  north-west  coast  of  Alaska,  and,  if  possible,  ayoiding 
the  pack-ice  by  keeping  inside  the  shoals,  which  the  slight  draught  of  the  ship 
(8  feet)  should  enable  him  to  do.    Beyond  Point  Barrow  special  attention  will  be 
paid,  so  far  as  time  permits,  to  tidal  observations,  which  are  here  of  particular 
interest  by  reason  of  the  sudden  change  of  twelve  hours  in  the  tide  constant  which 
seems  to  take  place  between  Harrison  bay  and  Herschel  island.    It  is  hoped  that 
the  whole  expedition  of  ten  men  will  be  united  at  the  mouth  of  the  Mackenzie  by 
about  August  20.    Proceeding  eastward  past  Cape  Bathurst,  it  will  cross  over  to 
Prince  of  Wales  strait,  and  endeavour  to  establish  a  depdt  of  provisions  abreast  of 
Princess  Boyal  island.    Retracing  its  course,  it  will  establish  winter  quarters  on 
Minto  inlet,  where  as  much  scientific  work  as  possible  will  be  carried  on,  while 
some  of  the  men  will  procure  fresh  meat  by  hunting.    In  the  spring  of  1907,  two 
men,  lightly  equipped  and  making  use  of  the  depot  already  formed,  will  endeavour 
to  cross  to  Melville  island,  and  thence  to  Prince  Patrick  island,  afterwards  making 
a  trip  of  some  60  miles  over  the  ice,  and,  if  possible,  obtaining  an  idea  of  the  con- 
figuration of  the  sea-bottom  by  means  of  soundings.    Meanwhile  the  scientific 
workers  will  have  been  extending  their  knowledge  by  means  of  trips  from  the  ship, 
which,  as  soon  as  the  ice  opens  sufficiently,  will  cross  over  to  Nelson's  head,  and 
endeavour  to  follow  the  coast  of  Banks  island  to  Burnet  bay,  where  she  will  unship 
the  provisions  and  remain  either  until  the  autumn  of  1907,  or,  if  supplies  permit, 
until  the  summer  of  1908,  being  then  sent  home.     In  the  spring  of  1908,  a  party 
of  three  men,  with  the  dogs  and  pony,  will  start  west-north-west  over  the  ice,  with 
provisions  for  a  hundred  and  forty  days,  keeping  this  course  as  nearly  as  possible, 
until  soundings  show  that  the  edge  of  the  continental  shelf  is  passed,  or  land  is 
found,  or  the  position  of  150°  W.,  76®  30'  N.,  is  reached.     If  the  first-named 
eventuality  is  realized,  an  endeavour  will  be  made  to  reach  the  edge  of  the  shelf 
on  a  southward  course,  and  to  determine  its  trend  as  Car  as  possible,  the  party 
making  for  the  nearest  coast  when  provisions  run  short.    If  land  should  be  met 
with,  it  will  be  examined  as  far  as  possible ;  but  if  neither  this  nor  the  edge  of  the 
shelf  should  be  found,  the  explorers  will  push  on  as  near  as  possible  to  the  position 
mentioned,  whence  they  will  either  endeavour  to  reach  Wrangel  island,  or  make 
for  the  nearest  coast,  as  circumstances  may  decide.    In  case  the  ship  remains  a 
second  winter,  as  much  scientific  work  as  possible  will  be  carried  on  at  Burnet 
bay,  but  in  any  case  the  observers  left  here  will  take  the  ship  home  independently 
of  the  other  party.    It  will  be  seen  that  the  programme  is  an  extensive  one,  and  it 
is  hardly  to  be  supposed  that  unforeseen  circumstances  will  Dot  to  some  extent 
prevent  it  from   being  carried  out  in  full.     But  if  a  part  only  of  the  work  is 
accomplished,  the  expedition  will  deserve  a  high  place  among  Arctic  enterprises. 

KATHSKATIOAL  AHD  PHT8ICAL  OSOGRAPHT. 

The  Volcanic  and  Seismic  Catastrophes.— It  is,  happily,  not  often  that  two 

such  destructive  visitations  as  the  late  eruption  of  Vesuvius  and  the  earthquake  at 
San  Francisco  occur  within  the  space  of  a  single  month.  It  is  too  early  yet  to 
discuss  the  scientific  bearings  of  the  catastrophes,  but  the  main  facts  may  be  here 
recorded.  Vesuvius,  which  since  the  beginning  of  the  year  had  shown  occasional 
signs  of  activity,  seems  first  to  have  given  warning  of  a  more  dangerous  outbreak 
on  March  28,  when  a  new  fissure  opened  some  hundred  yards  from  the  upper 
statioh  of  the  Funicular  railway,  from  which  lava  began  to  pour  forth.  Explosions 
in  the  crater  became  more  and  more  violent,  and  on  April  4  another  lava-stream 
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began  to  issue  in  the  direction  of  Pompeii.  On  the  night  of  April  5-6  the  volcano 
ejected  great  blocks  of  rock,  and  on  the  latter  day  tl^e  lava-streams  increased  in 
volume  and  began  to  pour  over  the  vineyards  belonging  to  the  village  of  Bosco 
Trecase.  On  the  7th  this  village  was  reported  as  completely  surrounded,  the  in- 
habitants fleeing  in  terror,  while  not  long  afterwards  it  was  completely  destroyed 
by  the  advancing  stream.  Meanwhile  the  cone  on  the  Pompeii  side  collapsed,  a 
new  crater  opening  at  the  base  in  the  Atrio  del  Gavallo.  Throughout  the  7th  and 
the  following  night  the  activity  of  the  central  crater  is  described  by  Dr.  Matteucci, 
director  of  the  Vesuvius  observatory,  as  terrific  and  ever  increasing,  incandescent 
rocks  being  thrown  up  by  the  thousand  to  the  height  of  over  2400  feet.  A  state 
of  terror  reigned  in  the  surrounding  area,  many  towns  and  villages  being  abandoned, 
the  people  flocking  for  refuge  to  Naples,  which,  however,  did  not  escape  the  effects 
of  the  r^n  of  dust  and  hot  ashes.  Falling  on  the  roof  of  the  market,  they  accumu- 
lated to  such  an  extent  that  the  weight  caused  it  to  collapse,  killing  and  injuring 
scores  of  persons  who  were  in  it  at  the  time.  Many  other  roofs  collapsed  in  the 
Burrounding  area,  and  the  loss  of  life  and  property  reached  distressing  proportions, 
rendering  the  eraption  the  most  destructive  that  has  occurred  for  many  years. 
From  April  9  onwards,  however,  the  manifestations  of  activity  became  gradually 
less.  The  reported  destruction  of  the  Vesuvius  observatory  happily  proved  un- 
founded, the  observers  showing  great  pluck  in  remaining  at  their  posts  throughout. 
The  earthquake  on  the  Pacific  coast  of  the  United  States — which,  though  its  effects 
were  most  disastrous  at  San  Francisco,  carried  destruction  over  a  considerable  area 
— took  place  early  in  the  morning  of  April  18,  the  havoc  wrought  being  appalling 
in  its  extent  and  suddenness.  Within  a  very  few  minutes  the  city  of  San  Francisco 
was  largely  a  mass  of  ruins,  some  of  the  finest  buildings  of  this  capital  of  the  West 
falling  a  prey  to  the  violence  of  the  shocks.  But  the  direct  action  of  the  earthquake 
caused  but  a  small  part  of  the  total  destruction.  The  damage  to  the  gas  and  electric 
light  apparatus  caused  fires  to  break  forth  on  all  sides,  which,  in  the  absence  of 
a  water-supply  (the  water-mains  having  also  burst),  raged  without  let  or  hindrance 
until  whole  quarters  of  the  city  were  reduced  to  heaps  of  cinders,  and  over  a  quarter 
of  a  million  persons  were  rendered  homeless.  Communication  with  the  outside  world 
was  for  a  time  entirely  suspended,  thus  rendering  more  difficult  the  organization 
of  relief,  which  was  instantly  set  on  foot.  The  loss  of  life  is  estimated  at  many 
hundreds,  while  the  damage  to  property  has  been  placed  at  the  enormous  sum 
of  £60,000,000. 

TemperatTires  of  Air,  Earth,  and  Water.— In  the  January  number  of  the 

Meteorologische  Ztitschri/t,  Dr.  Woeikoff  examines  the  relation  existing  between  the 
temperature  of  the  lower  layers  of  the  atmosphere  and  that  of  the  earth  or  water 
immediately  below  them.  In  the  case  of  the  oceans  (the  air  immediately  over 
which  is,  on  an  average,  about  0*5°  G.  (0*9°  Fahr.)  cooler  than  the  water),  special 
circumstances  may  bring  about  much  more  considerable  differences,  as,  e.^.,  when 
cold  and  warm  currents  approach  each  other,  or  when  the  sea  adjoins  a  continent 
much  cooler  in  winter.  Leaving  on  one  side  glacier-streams,  and  those  supplied  by 
springs  or  lakes,  the  rivers  of  the  plains  are  in  Europe  generally  warmer  in  summer 
than  the  air  immediately  above  them.  Rivers  flowing  through  deserts,  like  the 
Nile  and  Amu-darya,  are  cooler  than  the  air,  which  becomes  greatly  heated,  while 
the  water  is  cooled  by  evaporation.  On  the  other  hand,  the  water  of  rivers  which 
flow  through  tropical  forests,  like  the  Amazon  and  Congo,  is  frequently  warmer 
than  the  air,  as  the  evaporation  from  the  water  is  slight,  while  the  air  in  the  shade 
of  the  trees  keeps  cool.  In  the  case  of  the  Mame,  in  the  Pare  St.  Maur  near  Paris, 
we  have  a  complete  ten-year  series  of  observations  on  the  comparative  temperature 
of  the  water  and  air,  which  shows  that  on  the  average  of  each  month  the  surface  of 
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the  water  is  warmer  throughout  the  year  than  the  air,  though  on  the  same  baaif 
the  difference  virtually  diaappears  in  mid-winter,  when  the  reversal  of  the  relation 
(as  shown  in  the  occasional  excess  of  the  air-temperature  over  that  of  the  water)  is 
most  frequently  observed,  such  excess  also  reaching  its  maximum  amount  at  the 
same  period.  In  a  former  paper  Dr.  Woeikoff  had  already  discussed  the  relation 
between  the  temperature  of  the  ground  and  that  of  the  air  immediately  above  it, 
showing  the  large  amount  by  which  the  ground-temperature  may  exceed  that  of 
the  lowest  stratum  of  the  air,  especially  in  low  latitudes.  The  author  conaidera 
the  causes  of  this  considerable  difference  as  contrasted  with  the  small  difference 
observable  in  the  case  of  the  oceans,  one  of  them  being,  in  his  opinion,  the  fact  that 
when  the  lowest  stratum  is  heated  its  temperature  is  moderated  by  convection 
•currents,  whereas  when  it  is  cooled  no  such  influence  is  at  work,  the  equilibrium 
being  all  the  more  stable  on  account  of  such  cooling. 

OSHSBAL. 

Prof.  Kirohhoflf  on  the  tenns  "  Nation  "  and  "  nationality.' —A  mono- 
graph of  sixty-four  pages,  in  elucidation  of  the  terms  '*  nation  "  and  "  nationality,*' 
by  Prof.  Eirchhoff,  sets  forth  in  impressive  relief  the  part  played  by  geography  in 
the  formation  of  states.  In  the  first  of  its  four  chapters  "  nation  "  and  *'  state  "  are 
shown  to  be  not  necessarily  co-extensive,  **  nation  "  in  this  respect  being  definable 
as  "  community  of  culture,  craving,  if  not  possessing,  political  unity,  on  the  part  of 
a  considerable  body  of  people."  Nations  froy^  many  lands  and  ages  are  cited,  in  pages 
of  rich  and  varied  picturesqueness,  to  severally  witness  how  there  is  no  such  thing 
as  a  nation  of  pure  blood.  An  item  or  two  out  of  the  mass  of  evidence,  interesting 
alike  geographically  and  historically,  may  be  quoted.  Norway  has  along  its  coast 
a  streak  of  dark  hair  and  eyes ;  in  Russiandom  are  fused  Finnish  and  Tatar  tribes  ; 
no  less  checkered  are  the  French  and  the  people  of  the  Iberian  peninsula ; 
ancient  Italy  absorbed  Keltic,  Ligurian,  and  Greek  admixtures;  mediasval  Italy, 
Lombard,  Norman,  and  Arabic.  As  much  mixed  was  ancient  Greece,  while 
modem  Greece  is  a  triad  of  descendents  of  old  Greeks,  Slavs,  and  Albanese. 
Germany  has  not  only  taken  up  Kelts  on  the  west  and  Slavs, on  the  east;  few 
and  far  between  in  a  given  region  may  yet  be  found  skulls  of  living  persons 
strikingly  resembling  in  shape  skulls  found  in  prehistoric  burial-mounds  of  the 
same  region — ^alien  prehistoric  blood  incorporated  in  the  German  ^^race."  To 
pass  over  the  African  witness,  no  one  will  contend  that  the  nation  of  the  United 
States,  constituted  of  fragments  of  all  nations,  involves  kinship  in  blood.  Yet  are 
these  multitudinous  rakings  of  all  the  Earth,  emptied  into  the  capacious  American 
vat,  in  process  of  national  unification.  Down  to  the  Treaty  of  Utrecht  there  was 
not  the  faintest  hint  of  ethnic  difference  between  the  Netherlanders  about  the 
mouth  of  the  Rhine  and  the  Zuyder  Zee  and  the  inland  Germans  bordering  them ; 
yet  Oleves  in  Germany  and  Nijmegen  in  Holland,  barely  12  miles  apart,  now  lie 
nationally  a  world-wide  distance  from  each  other.  Nor  is  language  any  clue  to 
ethnological  descent.  People  talk  of  the  "Latin  race."  The  Spaniards  and 
Rumanians  each  speak  Romance;  while  the  ancestors  of  the  Spaniards  spoke 
Iberian,  those  of  the  Rumanians,  Thracian.  The  Danes  conquering  Normandy 
adopted  Romance ;  then,  crossing  to  England,  they  re-Germanized  their  tongue. 
Africans,  too,  change  their  tongues  as  readily  as  their  clothes.  Switzerland  is 
parcelled  out  among  four  peoples,  but  its  geographic  frontiers  are  national,  while 
its  linguistic  frontiers  are  no  barriers  to  confederate  brotherhood.  Issuing  from 
the  hilly  foreland  of  the  Swiss  Alps,  through  regions  now  Latin  and  now 
German,  of  fluctuating  boundaries  in  the  vast  but  of  like  human  type,  you  all  at 
once  breathe  at  Basel,  or  beyond  Geneva,  a  new  air.    The  difference  is  one  neither 
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of  deaoent  nor  of  language,  bat  of  state.  The  second  chapter  works  out  t^e 
propositioDf  how  it  is  the  sentiment  of  interrelationship,  begotten  under  geographic 
and  other  influences,  and  preparedness  to  safeguard  such  interrelationship  at  any 
cost  against  any  opposition,  that  fashions  a  people,  be  they  mere  fractions  of 
other  peoples,  into  one  distinctive  nation.  This  proposition  is  illustrated  more 
particularly  by  the  history  of  Switzerland,  Belgium,  and  the  Afrikander  Bund. 
Moltke  resolves  nationality  into  " AUgemeingefuhl,*'  the  feeling  of  "mutual 
relationship  "  or  integrality,  causing  the  members  of  a  nation  to  constitute  an 
indivisible  whole,  so  that  a  nation  officially  is  a  nation  organically  only  accord- 
ing to  the  strength  of  that  sentiment.  Prof.  Kirchhoff  shows  how  the  configura- 
tion of  the  habitat  occasionally  plays  a  more  important  part  in  the  formation  of 
states  than  does  ethnic  kinship,  and  among  illustrations  of  this  fact  is  cited  the 
partition  of  Norway  and  Sweden. 


OBITUARY. 
Canon  H.  B.  Tristram,  F.B.S. 

This  well-known  traveller,  whose  writings  have  done  much  to  popularize  a 
knowledge  of  Palestine  and  other  countries  of  the  Nearer  East,  died  at  Durham  on 
March  8,  1906,  at  the  ripe  age  of  eighty-three  years.  Canon  Tristram  had  held  a 
residentiary  stall  at  Durham  cathedral  since  1873,  and  for  many  years  no  figure 
had  been  better  known  and  more  thoroughly  identified  than  his  with  the  city 
and  its  neighbourhood,  where  his  genial  and  striking  personality  will  be  seriously 
missed.  His  scientific  pursuits  were  undertaken  rather  as  recreations  than  as 
the  serious  busiDCSS  of  life,  but  none  the  less  they  gained  for  him  wide  celebrity, 
and  as  a  practical  field  naturalist  and  ornithologist  still  more  than  as  a  contributor 
to  geographical  knowledge,  his  name  had  long  been  known  far  beyond  the  circle 
in  which  he  commonly  moved.  It  is  with  his  travels  that  we  are  here,  of  course, 
principally  concerned,  but  any  notice  of  his  life  would  be  iucomplete  without  a 
reference  to  the  sturdy  independence  of  thought  and  unflinching  adherence  to 
principle  which  characterized  him  throughout  his  public  career. 

Canon  Tristram  came  of  a  vigorous  Northumbrian  stock,  being  son  of  the 
Kev.  H.  B.  Tristram,  Vicar  of  Eglingham,  near  Alnwick.  He  was  educated  at 
Durham  Grammar  School  and  at  Lincoln  College,  Oxford,  where  he  graduated  in 
1844  with  classical  houours.  In  the  following  year  he  took  holy  orders,  and, 
after  holding  the  curacy  of  Morchard  Bishop  for  a  short  time,  became  acting  naval 
and  military  chaplain  in  Bermuda  in  1847,  and  rector  of  Castle  Eden,  co.  Durham, 
in  1849.  In  1856,  being  compelled  by  ill  health  to  winter  in  a  more  southern 
climate,  he  went  to  Algeria,  and  there  undertook  the  first  of  the  many  journeys 
which  made  him  known  to  the  public  as  a  traveller.  Quickly  benefiting  by  the 
change  ^of  climate,  he  made  many  excursions  into  the  interior^  where  full  scope 
was  given  to  his  fondness  for  natural  history  and  love  of  adventure,  his  wanderings 
leading  him  beyond  the  mountains  to  the  northern  borders  of  the  Sahara.  To 
this  region,  where  French  influence  was  then  only  beginning  its  forward  advance, 
he  devoted  the  whole  of  a  second  winter  in  the  south,  traversing  districts  hardly 
known  to  Europeans,  and  never  before  visited  by  an  Englishman.  In  particular, 
he  made  the  acquaintance  of  that  interesting  people  the  Beni  Mzab,  of  whom  he 
gave  a  striking  account  in  the  narrative  of  his  journeys  published  in  1860. 
In  this  year  he  became  Master  of  Greatham  Hospital  and  Vicar  of  Greatham, 
which  he  continued  to  be  until  he  removed  to  Durham  in  1873.  It  was  during 
this  interval  that  he  carried  out  his  most  extended  journeys  in  Palestine  and 
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neighbouriDg  countries^  their  outcome  being  his  well-known  works  entitled  '  The 
Land  of  Israel/  in  which  he  gaye  an  interesting  account  of  the  physical  aspeets 
of  the  Bible  lands,  and  *  The  Land  of  Moab/  which  described  the  discoyery  and 
identification  of  several  important  historical  sites  in  the  lands  east  of  the  Jordan. 
Besides  several  times  revisiting  the  Turkish  dominions  in  Asia,  he  in  later  years 
made  acquaintance  with  the  Canary  islands  and  Japan,  in  which  last  a  daughter 
has  for  some  years  been  working  under  the  Church  Missionary  Society,  of  which 
body  he  was  always  a  zealous  supporter. 

Canon  Tristram  was  a  regular  attendant  at  the  meetings  of  the  British  Asso- 
ciation, over  the  biologioal  section  of  which. he  presided  in  1893,  whilst  he  likewise 
took  a  warm  interest  in  the  proceedings  of  the  geographical  section.  He  was 
present  at  the  Cambridge  meeting  less  than  two  years  ago,  and  astonished  his 
many  friends  by  the  keenness  with  which  he  still  threw  himself  into  its  varied 
functions,  scientific  and  social.  Since  his  death  it  has  been  pointed  out,  as  evidence 
of  his  quick  grasp  of  scientific  principles,  that  he  was  one  of  the  first  to  recognise 
the  force  of  Darwin^s  views  on  the  origin  of  species,  his  study  of  the  birds  of  North 
Africa  having  shown  him  the  capability  of  the  theory  to  explain  existing  relation- 
shipsi  even  before  its  detailed  presentation  to  the  world.  His  collection  of  birds, 
a  considerable  portion  of  which  was  a  few  years  ago  acquired  by  the  Liverpool 
Museum,  was  one  of  the  most  complete  ever  brought  together  by  a  private  collector. 

Canon  Tristram  married  Eleanor  Bowlby  (daughter  of  an  ofi&cer  who  served  in 
the  Peninsula  and  at  Waterloo),  on  the  third  anniversary  of  whose  death  his  own 
took  place.  He  leaves  behind  a  son  (head  master  of  Loretto  School)  and  seven 
daughters,  and  had  lived  to  see  his  descendants  of  the  fourth  generation. 


Coutts  Trotter. 

The  late  Mr.  Coutts  Trotter  was  the  eldest  son  of  Mr.  Archibald  Trotter,  of 

Dreghom,  Midlothian,  and  by  his  death  the  Royal  Geographical  Society  has  lost  a 

Fellow  of  thirty  years'  standing,  and  the  Boyal  Scottish  Geographical  Society  one  of 

its  earliest  and  most  sealous  supporters.    He  was  bom  in  April,  1831,  in  Edinburgh, 

and  was  educated  at  Rugby  and  Haileybury,  being  destined  for  the  service  of  the 

East  India  Company.    Here  he  gave  evidence  of  future  distinction,  and  carried  off 

the  gold  medal  for  political  economy.    Bnt,  unfortunately,  he  was  constitutionally 

delicate,  and  was  soon  to  find  that  his  bad  health  was  sufficient  to  debar  him  from 

any  public  career  of  usefulness.    Although  appointed  to  a  post  in  Bengal,  he  got  no 

further  than  Bombay,  and  had  to  return  home  invalided  almost   immediately. 

When  sufficientiy  recovered  he  made  another  attempt  to  joia  his  post,  but  with 

equal  unsuccess ;  the  climate  was  too  much  for  him.    Then  he  studied  for  a  short 

time  at  Balliol  College,  Oxford,  without  any  intention  of  entering  a  profession. 

In  1862  he  married  a  daughter  of  the  Right  Hon.  R.  Eeatinge,  one  of  the  judges 

of  the  High  Court  of  Justice  in  Dublin,  and  some  years  afterwards  settled  in 

Bournemouth  for  the  benefit  of  his  health.     Here  he  began  reviewing  for  the 

Athenaunif  which  he  continued  to  do  for  nearly  thirty  years,  and  for  the  Academy 

till  it  changed  hands.    He  also  contributed  to  the   Quarterly  Eeview  and  Black- 

wood's  Magazine.    In  1882  he  settled  in  Edinburgh,  and  two  years  afterwards  be 

helped  to  found  the  Geographical  Society  of  Scotland  for  the  purpose  of  diffusing 

and  popularizing  that  important  branch  of  knowledge  in  the  northern  kingdom. 

His  interest  in  it  never  slackened,  and  he  continued  to  attend  committee  meetings 

almost  up  to  the  end,  when  he  was  eo  enfeebled  that  be  could  not  walk  without 

assistance. 

For  the  benefit  of  his  health  he  was  frequently  ordered  abroad.    In  1886  he 
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visited  Fiji,  Tonga,  Samoa,  and  Australia,  thereby  gaining  a  personal  knowledge 
of  that  part  of  the  world  which  made  him  a  competent  authority  on  geographical 
and  other  questions  connected  therewith.  He  had  for  some  years  preyiously  taken 
a  keen  interest  in  such  questions,  and  especially  in  the  island  of  New  Guinea,  the 
extension  of  British  influence  over  which  found  in  him  a  warm  advocate.  At  the 
invitation  of  his  friend  the  Bev.  Robertson  Smith,  then  editor  of  the  Encydopmdia 
Britannica,  he  contributed  to  its  ninth  edition  the  articles  on  Fiji  and  New 
Quinea.  He  also  read  a  paper  on  New  Guinea  at  the  meeting  of  the  British 
Association  in  1883,  and  a  more  extended  account  of  the  existing  knowledge  of 
the  great  island  was  printed  in  the  B.G.S.  Proceedings  in  1884.  He  had  carefully 
studied  the  history  of  discovery  in  this  region,  and  served  for  several  years  on  the 
council  of  the  Hakluyt  Society. 

In  the  course  of  his  travels  he  visited  Teneriffo,  Algeria,  the  Cape,  and  Egypt, 
while  in  1897  he  went  to  Canada  with  the  British  Association,  and  the  following 
year  he  was  again  in  Egypt.  Wherever  he  went  he  made  many  friends,  for  he  was 
eminently  sociable  and  sympathetic,  and  thoroughly  enjoyed  intellectual  society. 
All  who  knew  him  will  deplore  his  loss. 


MEETINGS  OF  THE  ROTAL  GEOGRAPHICAL  SOCIETY, 

SESSION  1905-1906. 

Eleventh  Meeting,  April  9,  1906. — The  Eight  Hon.  Sir  George  T.  Goldie, 

K.C.M.G.,  D.C.L.,  F.R.S.,  President,  in  the  Chair. 

Elections: — Captain  Walter  Mervyn  St.  Qeorge  Kirke,  R,A,;  S.  R,  Timsow, 
Horace  Edward  W,  Young, 

Honorary  CoRRESPONDiNa  Members. 
Professor  Suess ;  Professor  Cvijic ;  M,  Be  Claparede. 

1.  Presentation  by  the  American   Ambassador  of  the  Gold   Medal  of  the 
American  Geographical  Society  to  Captain  R.  F,  Scott,  cv.o.,  r.n. 

2.  "Recent  Exploration  and  Survey  in  Seistan."     By  CJolonel  Sir    Henry 
McMahon,  k.c.i.e.,  c.8.i. 
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AddUiom  to  (he  lAbrary. 
Bj  BDWABD  HBAWOOD,  HJL,  LibraHtm,  B.a.8. 

The  following  abbieviaiioiiM  of  nonni  and  the  a^feottvea  derlyed  tnm  them  are 
employed  to  indicate  the  ionroe  of  artiolei  from  other  pnbUoatioiii.  Geogiaphioal 
names  are  in  each  oaee  written  in  fall:— 


A.  s  Academy,  Aoademle,  Akademie. 
Abh.  s  Abhandlnng^n. 

Ann.  s  Apnf^ifli^  AfiiMfciAff^  Annalen. 

B.  =  BoUetin,  BoUettino,  Boletfan. 
Ool.  =  Colonies. 

Oom.  =  Gommeroe. 

0.  B.  s  Gomptes  Bendni. 
B.  =  Erdknnde. 

Q.  s  Geography,  G^bgraphie,  G^eogralla. 
Get.  s  Geaellschaft 

1.  =  Institute,  Institntion. 
Ii.  =  Izvestiya. 

J.  =  JonmaL 

Jb.  =  Jahrbnoh. 

k.  a.  k.  =  kaiserlioh  mid  kSnigUoh. 

M.  s  MitteUnngen. 


Mag.  s  MagaiiBe. 

Mem.  G^^.)  =  Memoirs,  M6nolrea. 

Met.  (m^t)  =  Meteorological,  etc. 

P.  =  Proceeding!. 

B.  c  Boyal. 

Bey.  (Biv.)  =  Beview,  Bevne,  Biyista. 

B.  s  Society,  Sooitft^,  Selskab. 

So.  =  Scienoe(8). 

Bitib.  =  Bitsongsberioht 

T.  s  Tranflaotions. 

Ts.  =  Tijdsohrift,  TidskriA. 

V.  =  Yeiein. 

Yerh.  =  Yerhandlnngen. 

W.  s  Winenaohaft,  and  oompoimda. 

Z.  =  Zeitiohrift. 

Zap.  =  ZapiakL 
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On  aooonnt  of  the  amlngnitv  of  the  wordi  octaix),  quarto^  eto.,  the  liie  of  bookB  in 
the  list  below  is  denoted  by  the  length  and  breadth  of  the  ooyer  in  indiei  to  the  nearest 
half -inch.    The  elze  of  the  Journal  is  10  x  6). 

A  seleetion  of  the  works  in  this  list  will  be  notieed  eUewhere  in  the  *<  JonnuU." 

BirBOP& 

Alps.  Bep.  Eighth  Intemat.  G.  Oongren,  1904  (1905) :  173-184.  Fenck. 

The  Valleys  and  Lakes  of  the  Alps.    By  Albrecht  Penok. 

Baltic— Bomholm  and  Oothland.    M.G,  Ou.  MUnehen  I  (1905) :  482-484.         Glinther. 
Bomholm  nnd  Gotland.    Yon  Prof.  Dr.  S.  Gfinther. 

Blaek  Sea.  Monthly  Rev.  92  (1906) :  89-108.  Hadia. 

The  Black  Sea.    By  S.  Hedin. 

Jottings  concerning  the  first  stage  of  Dr.  Hedin*s  new  jonmey. 
Carpathians.     Jtep,  Eighth  Intemat  G.  Congre$$,  1904  (1905) :  138-145.        Xartonne. 

Evolntion  morphologique  des  ELarpathes  m^ridionales.    Par  E.  de  Martonne. 
Central  Europe— Lake  of  Constance.     M,G.  Gf.  Munehen  I  (1905) :  488-490.    Kittler. 

Die  Entstehnngsgesohiohte  des  Bodensees.    Von  Dr.  0.  Kittler. 
France.  Ann,  G.  14  (1905) :  399-423.  Vaeher. 

Le  hant  Cher,  sa  TalMe  et  son  r^ime.  fitnde  d'hydrographie  et  d'hydrologie.    Par 

A.  Yacher.     WOh  Map  and  Profit. 

France— Brittany.  Ann,  G.  14  (1905):  456-459.  Yallanz. 

A  propoB  de  la  ^  ceintnre  doree."    Par  0.  Yallanx. 

Pnts  forward  objections  to  the  views  of  M.  Robert  as  to  the  ecoriomio  contrast 
between  the  coasts  and  interior  of  Brittany. 

France— Economics.  LeraMenr. 

Rep,  Eighth  Internal.  G.  CongreM,  1904  (1905):  840-850. 

La  repartition  des  forces  prodnctives  de  Tindnstrie  en  France.    By  E.  Leyasseur. 

France— Shellfish.  B,  MuUe  Oc^nog,  Monaco,  Ko.  59  (1906) :  pp.  26.  Joubin. 

Notes  pr^iminaires  snr  les  gisements  de  mollusqnes  comestibles  des  c6tes  de 

France.    Les  c5tes  de  la  Loire  k  la  Yilaine.    Par  M.  L.  Jonbin.     With  Map  and 

lllustrationi, 
France— Yendee.  Bev.  G,  55  (1905) :  375-379.  Pawlowski. 

Le  Bocage  vend^en:    la  Yend^  historiqne.    Par  A.  Pawlowski.     With  Ittus- 

tratioM, 
Germany.    Jahre$h.  Frankfurter  V,G.  u.  Statidtk  68  and  69  (1903-5) :  5-67.      XfUtar. 

Znr  Morpbographie  nnd  Siedelnngskunde  des  oberen  Nahegebietes.    Yon  Dr.  H. 

Eiister.     With  Maps, 
Germany.  M.  Detdich.  u,  cfiter.  Alpenv.  (1906) :  6-8, 16-19.  Xartin. 

Skifahrten  im  Riesengebirge.    Yon  Alfred  Martin. 
Germany.  

Ergebnisse  der  Untersnchnng  der  Hoohwasserverh&ltnisse  im  Deutschen  Rhein- 

gebiet  .  .  .  bearbeitet  nnd  herausgegeben  von  dem  Zentralbnrean  ftir  Meteoro> 

logic  nnd  Hydrographie  im  Grossberzogtnm  Baden.    YIl.  Heft.    Das  Moselgebiet. 

Berlin:    W.  Ernst  &  Sohn,   1905.    Size  14)  x  11,  pp.  70  and  68.    Maps  and 

DiagratM.    Pretented  hy  the  Zentralbureau  fUr  Meteorologies  ete.,  Karleruhe. 

Germany — Coal  Trade.  Becker. 

Jahresh,  Frankfurter  V.G.  u.  Slatistik  68  and  69  (1903-5) :  69-118. 

Znr  Geschiohte    nnd    Entwicklnng  des  deutschen    Steinkohlenhandels.    Eine 
handelsgeograpbisch-statistische  Skizze.    Yon  Dr.  A.  Becker. 

Germany— BainftOl.         Met,  Z,  92  (1905) :  496-505,  529-547.  Lms. 

Ueber  die  Wandernng  der  sommerlichen  Regengebiete  durch  Dentsohland.    Yon 
Dr.  E.  Less.     With  Siagrami. 

Holland — Place-names.  ^  Beekman. 

T$.  K,  Ned,  Aard,  GenooU,  Amsterdam  23  (1906):  1-43. 

Nomioa-Geographica  Keerlandica  nit  een  geographlsch  oogpnnt  beschonwd.    Door 
A.  A.  Beekman.     With  Map. 

This  instalment  (cf.  Journal^  21,  88,  and  23,  531)  deals  with  the  element  **  loo  *'  and 
its  variants. 
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Italy.  JMn.  A.  Dii<m  9,  1903^  (1905) :  298-395.  Ohftbevt 

Tivoli  et  la  villa  Hadriana.    Par  H.  Chabenf. 

Italy— EarthqnakM.        B.8.G.  lialiana  6  (1905) :  1074-1081.  Baratta. 

Calabria  Sismica.    Kota  del  M.  Baratta.     Wi£h  Map. 

Italy— Kalaria.  B.8.Q.  Italiana  6  (1905) :  1048-1056.  SoneagU. 

A  propodto  della  **  Carta  della  Malaria."  Note  e  rifleesioni  del  Comandante  Q. 
BoncagU. 

Horway.  BJ3.0,  de  VEtt  86  (1905) :  223-228.  OoUaMon. 

Ascension  dn  TromsdalBtind  (Nory^e).    Par  P.  GolleMon. 
Vorway  and  Sweden— Watershed.    Nonk  Oeoi,  Ti.  1  (1905) :  1-15.  Senieh, 

En  eiendommelighed  ved  Skandinaviens  hovedyandskille.    Af  H.  Rensch.    Med 

**  English  Summary."     With  Map, 

On  a  peculiarity  in  the  nature  of  the  main  water-parting  of  SoandinaTia. 
Pyrenees.  0.  Rd.  141  (1905):  966-968.  Termier. 

Sur  la  stmoture  g^ologique  dei  Pyrdh^  ooddentales.  Note  de  M.  Pierre 
Termier. 

Russia.  Material.  Geol.  BuUlandt  88  (1905) :  349-370.  lamojlow. 

Yorlaufige  Mittheilung  fiber  eine  Beise  naoh  dem  Nagolny  Gebirge  (Donetz-Baa- 
sin).    Yon  J.  Bamojlow.    [In  Bussian.] 

Spain— Oantabriaa  Xts.         0.  Bd.  141  (1905) :  920-922.  Termier. 

Sur  la  structure  g^logique  de  la  oordill^re  oantabrique  dans  la  proyinoe  de  San- 
tander.    Note  de  P.  Tennier. 

Turkey.  A  iraver$  le  Monde  11  (1905) :  377-380.  Armagnae. 

Une  Excursion  aux  Lacs  du  Bilo  sur  la  Frontib^  de  MaoMoine  et  de  Bulgarie. 
Par  J.  Armagnae.    lUuetratione. 

Turkish  Empire— Sects.    Deuteeh.  Bundsehau  0, 88  (1905) :  115-120.  Wieee. 

Die  orientalischen  Kirohen  im  tUrkischen  Beiche.    Yon  Dr.  J.  Wiese. 

United  Kingdom— Ireland.  Pethybridge  and  Praeger. 

P.B.  Iriek  A.  85,  8eo,B.  (1905):  124-180. 

The  Yegetation  of  the  District  lying  South  of  Dublin.    By  G.  H.  Pethybridge  and 
B.  L.  Praeger.     With  Map  and  lOudraUene. 
Noticed  in  the  Monthly  Beoord  for  March,  p.  297. 

United  Kingdom— Stonehenge.  lookyer. 

Natwe  71  (1904-5):  297-300,  345-348,  367-368,  392-393,  535-538  ;  78  (1905)  :  32-34, 

246-248,  270-272. 

Notes  on  Stonehenge.  By  Sir  J.  Norman  Lockyer.  With  Mapt^  Diagramt^  and 
lUutirationi. 

United  Kingdom— Woodlands.      J.B.  8(ati$tioal  8.  68  :  (1905) :  737-789.1  

Woodland  area  of  Great  Britain,  1905. 

ASIA. 

Burma— Kergui  Archipelago.  Fischer. 

Jahreeb.  Frankfurter  V.G.  ti.  Blatiitik,  68  and  69  (1903-5):  124-126. 

Ueber  die  Selungs  im  Mergui-Archipel  in  Siidbirma,  Sowie  Uber  die  siidliohen 
Shanstaaten.    Yon  Prof.  Dr.  A.  Fiscl^r. 

Central  Asia.  Semenor. 

A.  A.  Semenov.  Ethnographical  Sketch  of  the  Zarafshan  Mountains  of  Kara- 
teghin  and  Darwaz.  [In  Bussian.  J  1903.  Size  12  x  9,  pp.  112.  Map  and  iSiit- 
trationi.    Preeented  by  the  Author, 

Central  Asia— Kuen  Lun.  Hongwaiiji. 

Bep.  Eighth  IntemaL  O.  Congreu,  1904  (1905) :  741-751. 
Where  are  the  Kuen  Lun  Mountains  ?    By  Eozui  Otani  Nishi  Hongwanji. 

Shows  that  the  original  Kuen  Lun  of  the  Chinese  was  situated  near  the  eouroes  of 
the  Uwangho. 

China— Geology.  Leellxe. 

Etude  g^ologique  et  mini^re  des  ProTinces  chinoises  yoisines  du  Tonkin.  Par  A. 
Led^re.    (Bxtrait  dee  Anndlee  dee  Jftnes,  livraisons  d'Cctobre  et  de  Noyembre 
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1901  et  de  Septembre  1900.)  Paris:  V"*  CIl  Dnnood,  1902.  Size  10  x  6),  pp. 
220.    Map$  and  llluitrationi. 

China— Xwang-olioii-waii.      Bev.  O.  55  (1905) :  871-375.  Sarin. 

Notes  de  S<jour  k  Qoang-Toh^n-Wan.    Par  Pierre  Darla.     With  lUuitratioM. 

Ohinese  Xmpire—Tibet.     M.O.  Get.  MUnehen  1  (1905) :  496-499.  FUehii«r. 

Expedition  zam  Oberlanf  des  Hwangho  in  Osttibet.    Yon  Lentnant  W.  Filohner. 

Chinese  Empire— Tibet.  y>tn<n«iri 

Bep.  Eighth  Intemat.  Q.  Congre$t,  1904  (1905)  380-385. 
The  Climate  of  Ts^aidam.    By  A.  Kaminski.     WUh  DiagramM, 

Chinese  Xmpirt— Tibet.  Xosloff. 

Rep.  Eighth  IrUemaL  Q.  Oongren,  1904  (1905)  :  737-740. 

The  Scientific  Resnlts  of  the  Russian  Expedition  to  Kham.    By  Captain  P.  Kozloff. 

Chinese  Torkestan— Xashgar.  Parker. 

Imp.  and  Aeiatie  Quarterly  Rev.  80  (1905) :  328-337. 

Kashgar.    By  E.  H.  Parker. 
Dntoh  East  Indies.    Rep.  Eighth  Intemat  O.  Congress  1904  (1905) :  715-723.  Kan. 

(Geographical  Progress  in  the  Dutch  East  Indies.    By  Dr.  C.  M.  Kan. 

Eastern  Asia— Botany.  Forbes  and  Hemalaj. 

An  Enameration  of  all  the  Plants  known  from  China  Proper,  Formosa,  Hainan, 
Oorea,  the  Luohn  Archipelago,  and  the  Island  of  Hongkong,  together  with  their 
Distribution  and  Synonymy.  By  F.  B.  Forbes  and  W.  B.  Hemsley,  f.b.8.  (J, 
Linnean  8.  (Botany)  86  (1903-5) :  pp.  686.) 

The  work  is  completed  in  this  Tolume. 
Bastam  Asia— Bakhalin.  Imp.  and  Aiiatio  Quarterly  Rev.  90  (1905) :  279-285.   Oalton. 

Sakhalin  or  Karafto.  By  L.  Y.  Dalton. 
Eastern  Asia— Sakhalin.  G.Z.  11  (1905) :  701-704.  Korthala. 

Saohalin.    Von  W.  0.  Korthals. 

Bnssia— Siberia.  Ducrooq. 

Georges  Ducrocq.    Du  Kremlin  an  Pacifiqne.    2"**  idn.    Paris:  H.  Champion, 
1905.    Size  10  X  6},  pp.  148.     lUuatrations.    Presented  by  the  Publisher. 
Account  of  a  journey  across  Siberia  by  the  railway  and  the  Amur,  the  chief  atten- 
tion being  devoted  to  the  less-known  parts.    The  illustrations  give  a  good  idea  of  the 
different  types  of  country. 

Bnssia— Caucasus.  Blaehunod^s  Mag.  178  (1905) :  781-791.  Beresford. 

The  Frosty  Caucasus.    By  Colonel  C.  E.  de  la  Poer  Beresford. 

Bnssia— Caucasus.    Material.  Qeot.  Busstands  88  (1905) :  269-290.  Pjatniiky. 

Geologische  Untersuchung^n  im  Central-Eaukasus.     II.  Zwischen  den  Flfissen 
Maruch  und  Baksan.    Yorl&ufige  Mittheilung  von  P.  Pjatnizky.    [In  Russian.] 
With  Profiles. 

Turkey— Asia  Xinor.         Z.  Oes.  E.  Berlin  (1905) :  412-426.  FhiUppson. 

Yorl&ufiger  Bericht  fiber  die  im  Sommer  1904  ausgefiihrte  Forschungsreise  im 
westlichen  Elein-Asien.    Yon  Prof.  Dr.  A.  Philippson. 

AEBICA. 

Afirica— Exploration.  Bep.  Eighth  Intemat.  O.  Congress,  1904  (1905):  701-703.  Oibbons. 
Methods  of  Exploration  in  Africa.    By  Major  A.  St.  Hill  Gibbons. 

Africa— Geology.  Knox. 

Notes  on  the  Geology  of  the  Continent  of  Africa.  With  an  Introduction  and 
Bibliography.  Compiled  in  the  Department  of  the  General  Staff,  War  Office. 
Bv  Alexander  Knox,  London :  Wyman  &  Sons,  1905.  Size  9J  x  C,  pp.  166. 
Map  cmd  Profiles.    Price  Ss.    Presented. 

Brings  together,  from  scattered  sources,  practically  all  the  information  we  possess 
as  to  African  geology. 

Africa— Historical.  Du  Caillaud. 

Bep.  Eighth  Intemat.  O.  Congress,  1904  (1905):  930-938. 

Des  Chretiens  de  Saint  Mathieu  existant  en  Afrique  an  commencement  du  quator- 
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zi^me  si^cle,  et  de  ridentiflcation  k  TOoganda  de  TEmpire  chr^tien  de  Magdasor. 
Par  F.  Bomanet  du  Caillaud. 
The  author's  arguments  are  hardly  oonyinoing. 

Africa— Boilwayi.       SmUhtonian  Rep.,  1904  (1905):  721-735.  Fook. 

The  Economic  Conquest  of  Africa  by  the  Railroads.    By  A.  Fock.     With  Map$. 
From  the  Revue  Gentrale  dM  Scienees. 

British  East  Africa.  J.B,  Col  J.  87  (1906) :  129-159.  EUot. 

The  Progress  and  Problems  of  the  East  Africa  Protectorate.  By  Sir  Charles 
Eliot,  K.C.M.O.,  etc. 

Cape  Colony — Kimberley.  Sutton. 

Rep.  Eighth  Interruit.  O.  C<mgre$$,  1904  (1905):  308-321. 

The  Climate  of  Kimberley.    By  J.  B.  Sutton. 

Central  Africa.  Mouvement  G.  88  (1905) :  625-631.  Lemaire. 

Note  sur  le  lac  Di-Lolo.    Par  Lieut.  C.  Lemaire. 

Central  Africa.  Mouvement  O.  88  (1905) :  601-605.  Wantart. 

Le  Gen^  du  Kasai  sup^rieur  et  rasa^ohement  de  Tancien  lac  du  Lobale.  Par 
A.  J.  Wauters.     With  Map. 

Central  Sudan.  M.  DeuUch,  Schutzgeh,  18  (1905):  318-347.  Xarqnardsen. 

Die  geographische  Erforschung  des  Tschadsee-Gebietes  bis  zum  Jahre  1905.  Yon 
Oberleutnant  [H.]  Marquardsen.     With  Maps  and  lUustrations. 

Congo  State.  Z.  Gee.  R  Berlin  (1905) :  467-471.  Frobenins. 

Leo  Frobenius'  Forschungsreise  in  das  Kasai-Gebiet.  1.  Berioht  Uber  den 
Yerlauf  der  Beisen  in  das  Euilu-Gebiet  vom  18.  Februar  bis  zum  21.  Msi  1905. 
Von  L.  Frobenius. 

See  note  in  Journal  for  December,  1905  (p.  672). 
East  Africa.  Petermanns  M.  51  (1905) :  217-21 8.  Hahn. 

Aufnahmen  in  Ostafrika,  Begleitworte  zur  Earte  der  Galla-Lander,  nach  den 
neuesten  Forschungen  gezeichnet  yon  Carl  Schmidt,  1  : 1,500,000.  Yon  Prof.  Dr. 
F.  Hahn.     With  Map, 

The  map  embodies  the  results  of  all  recent  journeys  in  the  Galla  countries  south  of 

6°  40'  N. 

East  Africa.  0.  Rd.  141  (1905):  1039-1041.  Bothiohild. 

Exploration  de  TAfrique  orientale.    Kote  de  M.  de  Bothschild. 
On  the  results  of  a  journey  for  zoological  research  (see  Maroh  number,  p.  303). 

Egypt.  Chtrstin. 

Beport  upon  the  Administration  of  the  Public  Works  Department  in  Egypt  for 
*   19(H.    By  Sir  W.  Garstin,  o.o.H.a.,  with  Beports  by  the  Officers  in  charge  of  the 
several  branches  of  the  Administration.     Cairo,  1905.     Size   11  x  7.^,  pp.   410. 
Flans  and  Diagrams, 

French  Congo — Chad  Territory.  Bmel. 

Renseignements  Col,  C<mit^  Afrique  Franfaise  (1905) :  357-376,  434-447,  502-509. 
Le  oercle  du  Moyen-Logone.    Par  G.  Bmel.     With  Map  and  Illustrations. 

German  Sonth-Wast  Africa.    Z.  Kolonialpolitik  7  (1905) :  723-726.  Oessert. 

Ueber  rentabel  Wasserstauung  in  Den tsch-Stid west- Afrika.    Von  F.  Gessert. 

German  Sonth-West  Africa.    Z.  Kolonialpolitik  7  (1905) :  760-763.  Gttmpell. 

Die  Otavi-Bahn  und  die  Otavi-Minen.    Von  J.  Giimpell. 

German  Sonth-West  Africa.    Z.  Kolonialpolitik  7  (1905) :  740-759.  Schnlts. 

Die  Sohafwolle  in  Hinblick  auf  die  Schaf-  und  Ziegenzucht  in  Deutsch-Siidwest- 
afrika,  ein  Beitrag  zar  Kenntnis  unserer  Kolonien.    Von  Dr.  Sohultz. 

Kadagascar.  B.8.G.  LOU  44  (1905) :  337-346.  Cotta. 

Le  Sud  de  Madagascar,  rooenrs,  coutumes,  ^tat  d'esprit  des  indigenes.  La 
demi^re  r^volte.    Episodes.    Par  A.  Cotta.     With  Illustrations. 

Morocco.     B.  Comit€  Afrique  Franfaise  16  (1905) :  387-396 ;  16  (1906) :  26-31.      Dye. 
La  mission  hydrographique  du  Maroo.    Par  Lieut.  A.  H.  Dy^.    IlUutrations, 
See  note  in  the  February  number  (p.  199). 
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Xoroeeo.      Renieignements  CcH.,  (hmiUAfrique  Franfai$e  (1905):  554-556.         Gentil. 

Mission  de  Segonzao :  Les  travanx  de  M.  Louis  Gentil. 
See  Joumaly  September,  1905,  p.  338. 
Higeria.  Dunstaa. 

Northern    Nigeria.     Report  on  Cotton,  Gum,  and  other  Economic  Products. 

(No.   IL  of  Series.)     By  Prof.  W.  Dunstan,  ll.d.,  f.b.8.     Colonial  Beports, 

Miscellaneous,  No.  31, 1905.    Size  10  x  6,  pp.  24.    Price  Hd. 

Higeria.  /.  African  8.  5  (1905) :  43-47.  Xerxiek. 

Languages  in  Northern  Nigeria.    By  G.  Merrick. 

Sahara.  Flye-Sainta-lCarie. 

BenteignemenU  Col,  (JomiU  Afrique  Franfai$e  (1905) :  381-406,  470-484,  533-545. 

Dans  rOnest  de  la  Saoura:  une  reconnaissance  vers  Tindouf.     Par  Capitaine 
Flye-Sainte-Marie.     With  Mapi. 

See  note  in  the  Journal  for  December,  1905,  p.  671. 

Sahara.  B.  ComiU  Afrique  Franfai$e  15  (1905) :  399-401.  Oautier. 

La  traverse  du  Sahara.    Par  E.  F.  Gautier.     With  Map, 

Sierra  Leone.  J.R.  Cd,  L  87  (1905) :  36-52.  AUdridge. 

Sierra  Leone  and  its  Undeveloped  Products.    By  T.  J.  AUdridge. 

South  Afriea.    Scottitih  O.  Mag.  21  (1905) :  625-636 ;  22  (1906) :  29-38.    Watormojer. 
Geographical  Notes  on  South  Africa  South  of  the  Limpopo.    By  F.  S.  Watermeyer. 
A  paper  read  before  the  British  Association. 

Transvaal.  T,  South  African  Philoioph.  8.  16  (1905) :  107-109.  Jdhnaoa. 

On  the  discovery  of  a  large  number  of  Implements  of  Palaolithic  type  at 
Yereeniging,  Transvaal.    By  J.  P.  Johnson.    WOh  Illustration. 

Tunis.  Tour  du  Monde  11  (1905) :  565-576.  Manmuie. 

La  Region  du  Bou  Hedma  (Sud  Tnnisien).     Par  C.  Maumen^.     Map  and 

lUustraiione, 
WestAfrioa.  Beneeignemente  Col,  ComiUAfrigneFranfaiee  (1905)  liSS-iQl.  Chevalier. 

La  situation  agricole  actnelle  de  rOuest  Africain.    Par  A.  Chevalier. 
West  Afriea— Historieal.    Z.  Kalonialpolitik  7  (1905) :  791-796.  Xayer. 

Die  ersten  Yorlaufer  der  deutsohen  Eolonisationsbestrebungen  in  Afrika.  Yon 
Dr.  L.  Mayer. 

Refers  to  the  undertakings  of  Brandenburg  merchants  in  the  seventeenth  century. 

West  Afriea— Tsetse  Fly.       C.  Bd.  141  (1905) :  929-932.  Layeran. 

Contribution  k  T^ude  de  la  repartition  des  mouches  ts^ts^  dans  TOuest  africain 
fran^ais  et  dans  TEtat  ind^pendant  du  Congo.    Note  de  M.  A.  Laveran. 

VOBTH  AlCXSICA. 

Alaska.  Bep.  Eighth  Internai.  O,  Congreet,  1904  (1905) :  204-230.  Brooks. 

The  Geography  of  Alaska,  with  an  outline  of  its  Geomorphology.  By  A.  H. 
Brooks.     With  Map. 

Alaska.  Bep.  Eighth  Internal.  G,  Congress,  1904  (1905) :  758-762.  Cook. 

Results  of  a  Journey  around  Mount  M'Kinley.    By  F.  A.  Cook. 

Alaska— Ornithology.  Bep.  Eighth  Internal.  G.  Congress,  1904  (1905) :  641-646.   Smith. 

Habits  and  Northern  Range  of  the  Resident  Birds  of  Point  Barrow.  By  Middleton 
Smith. 

America— Ethnology.  Caitellanos. 

Mem.  y  Bev.  8,  Ci.  "  Ant4mio  Alzate  "  22  (1905) :  5-77. 

I.  Procedencia  de  los  pueblos  Americanos.  II.  CronologiaMizteca.  Por  Abraham 
Castellanos.     With  Map  and  lUuitrations. 

Ameriea— Bailway.  Bep.  Eighth  Intemat.  G.  Congress,  1904  (1905):  772-780.    Pepper. 
Geography  of  the  Pan-American  Railway.    By  Charles  M.  Pepper. 

Canada.  DawtoA. 

Brest  on  the  Quebec  Labrador.  By  Dr.  S.  E.  Dawson.  (From  the  Transactions 
of  the  Boyal  Society  of  Canada,  2nd  series,  1905-1906,  vol.  9,  see.  ii.)  Ottawa : 
J.  Hope  &  Sons,  1905.    Size  10  x  6},  pp.  30.    Map.    Presented  by  the  Auihor. 

The  somewhat  enigmatical  title  refers  to  an  old  harbour  and  fishing  port  on  the 
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northern  shore  of  the  Strait  of  Belle  isle  dating  back  to  before  Cartier^s  Toyage.  It 
is  referred  to  as  a  large  and  flonrishine  city  in  an  extremely  rare  work  (reprinted 
and  translated  in  the  aboye  paper)  published  at  Lyon  in  1609,  the  details  in  which  are 
entirely  mythical. 

Canada.  

Annual  ArohsBological  Beport,  1904.  Being  part  of  Appendix  to  the  Beport  of 
the  Minister  of  Education,  Ontario.  Toronto:  L.  K.  Gameron,  1905.  Bixe 
10  X  6^,  pp.  118.    mu9trati<m. 

Includes  a  description  of  the  Eskimo  of  the  north-west  coast  a  century  and  a  half 
ago,  from  a  manuscript  by  the  chief  of  one  of  the  old  trading  posts. 

Canada.  Bep,  Eighth  Iniemat  G,  Canffren,  1904  (1905) :  116-185.  Wilson. 

Physiography  of  the  Archean  areas  of  Canada.  By  Prof.  A.  W.  G.  Wilson.  With 
Mapi  and  JUustratiom, 

Canada—Olimate.  Bep,  Eighth  Internal.  G.  Congress,  1904  (1905):  294-307.      Stnpart. 
The  Canadian  Climate.    By  B.  F.  Stupart. 

Canada — ^Klondike.  XeOonnell. 

Report  on  the  Klondike  Gold  Fields.  By  B.  G.  McConnell.  ('  Ann.  Bep.  G^log. 
Surr.  Canada,'  toI.  14,  pt.  B.)  Ottawa,  1905.  Size  10  x  6},  pp.  72.  ifajM  and 
lUutirations. 

OEirrSAL  AVD  SOUTH  AXBBICA. 

Argentine  Bepnblie— Andes.  Hanthal. 

Jahretib.  Frankfurter  V.G,  u.  StatiUik  68  and  69  (1903-5) :  126-129. 
Die  argentinisohen  Cordilleras  de  los  Andes.    Yon  Prof.  B.  Hauthal. 

Argentine  Bepnblie— Canal.  An.  8.  Ci.  Argentina  59(1905):  208-228,241-244.  Hnergo. 

Conversacion  sobre  el  proyeoto  en  ejecucidn  del  canal  del  Norte  (de  Mar  Chiquita 
al  Baradero).    L.  A.  Hnergo. 

On  the  scheme  for  a  canal  to  connect  the  Mar  Chiquita,  in  the  north  of  the  province 
of  Buenos  Aires,  with  the  Parana. 

SoliTia.  Rev.  Miniderio  Col.  y  Agrieultura  1  (1905) :  40-46.  Dereimi. 

B^gimen  de  las  aquas  de  la  Altplanicie.    Por  A.  Dereims. 

Bolivia  and  Pern— Baandarj.  Armentia. 

Limitee  de  Bolivia  con  el  Perd  per  la  parte  de  Caupolidln.  Por  el  Bdo.  Fr. 
KicoUs  Armentia.  2'  Edicidn.  La  Paz,  1905.  Size  9}  x  6),  pp.  iv.,  128,  and  iv. 
Presented  hy  the  Author. 

BraiU.  FoHnightly  Bev.  79  (1906) :  129-138.  WUe. 

German  Colonisation  in  Brazil.    By  F.  W.  Wile. 

Brazil— 8&0  Paulo.        DeuUeh.  Rundschau  G.  28  (1905) :  66-77.  BoUe. 

S&o  Paulo,  das  bedeutendste  Kaffeegebiet  der  Welt.  Yon  K.  Bolle.  With 
Illustrations. 

• 

Central  Amerioa.    Petermanns  M.  ErgSnzungsheft  Nr.  151  (1905) :  pp.  82.  Sapper. 

Ueber  Gebirgsbau  und  Boden  des  Siidlichen  Mittelamerika.  Yon  E.  Sapper. 
With  Maps  and  Profiles.    [To  be  reviewed.] 

Central  America — Commeroial.  Kioholat. 

Rep.  Eighth  Internal.  G.  Congress,  1904  (1905):  851-869. 

The  Caribbean  regions  and  their  Besouroes.  By  Francis  C.  Nicholas.  With 
Maps. 

Central  Amerioa — Stmetnre.  Sapper. 

Rep.  Eighth  Internal.  G.  Congress,  1904  (1905):  231-238. 

Grundziige  des  Gebirgsbaus  von  Mittelamerika.    Yon  Karl  Sapper.     With  Map, 

AUSTBALASIA  AMD  PACIFIC  I8LAHD8. 

enam.  Rep.  Eighth  Internal.  G.  Congress,  1904  (1905):  246-265.  Abbe. 

Meteorological  Summary  for  AgaSa,  Island  of  Guam,  for  1902.  By  Cleveland 
Abbe.     With  Diagrams, 

Hew  euinea— German.    M.  Deutsch-Schutggi^.  18  (1905) :  376-377.  — — 

Erdbeben-Beobachtungen  in  Deutsch-Neu-Guinea. 
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Paoiflo  lalandf  and  Auitralia.    Queensland  G.J.  20  (1904-^) :  1-8.  Thomson. 

npheavals  and  DepresBionB  in  the  Paoiflo  and  on  the  Aostralian  Coast.  By  W. 
0.  Thomson. 

Pacifie  Oeeaa.  Deuitoh.  KoUmidlgeUung  28  (1905) :  530-532.  

Dentsohe  Eabel  im  Stillen  Ozean. 

QneensUnd— Sthnologj.    Queensland  G,J.  20  (1904-5) :  49-75.  Kathows. 

Ethnological  Notes  on  the  Aboriginal  Tribes  of  Queensland.    By  B.  H.  Mathewa. 
Qneeniland— Stradbroke  Island.    Queensland  QJ,  20  (1904-5) :  27-42.  Fhillipa. 

Stradbroke  Island :  a  great  natural  leseryoir  and  filter  for  water.    By  G.  Phillips. 

Samoa.  B.  Amerioan  G.8.  87  (1905) :  641-647.  Chambors. 

American  Samoa.    By  F.  T.  Chambers.     With  Map  and  lUuetrations, 

Soath  Australia.  Sayidsoii. 

South  Australia.  Journal  of  Explorations  in  Central  Australia.  By  the  Central 
Australian  Exploration  Syndicate,  Limited,  under  the  Leadership  of  A.  A. 
Davidson,  1898  to  1900.  Adelaide,  1905.  Size  13}  x  8},  pp.  76.  Map  and  Plan. 
Preeented  by  the  ChUmial  Office. 

Weiten  Australia— ICeteorology.  CSooko. 

Rep.  Eighth  Internal.  G.  Congress,  1904  (1905) :  386-392. 

Meteorology  of  Western  Australia.    By  W.  E.  Cooke. 

poLAs  anion. 

Antarotie.        Rep.  Eighth  Internal.  G.  Congreu,  1904  (1905) :  323-327.        Aretowski. 
Antarctic  Meteorology  and  International  Co-operation  in  Polar  Work.  By  Henryk 
Aretowski. 

Aretio.  Rep.  Eighth  Internal.  G.  Congress,  1904  (1905) :  397-406.  Harris. 

Evidences  of  Land  near  the  North  Pole.  By  B.  A.  Harris.  With  Map.  Aleo 
separate  copy,  presented  by  the  Author. 

A  slightly  extended  version  of  the  paper  noticed  in  vol.  24,  p.  355. 
Arotio — Baffin  Bay.  Meeking. 

Die  Eistrift  aus  dem  Bereich  der  Baffin-Bai  beherrscht  von  Strom  nnd  Wetter. 
Yon  Dr.  Ludwig  Mocking.  (VeroffentUchungen  des  Instituts  fiir  Meereskunde 
und  des  G^graphisohen  Instituts,  Heft  7,  Jan.  1906.)  Berlin:  E.  S.  Mlttler 
und  Sohn.    Size  10^  x  7|,  pp.  iv.  and  132.    Maps  and  Diagrams. 

Aretio  Ocean— Currents.    B.G.8.  Philadelphia  4  (1906) :  1-8.        Bryant  and  Melville. 

Some  Results  from  the  Drift  Cask  Experiment.  By  Bear- Admiral  G.  W.  Melville. 
With  Introductory  Note  by  H.  G.  Bryant.     With  JUustrations. 

See  note  in  the  Journal  for  December,  1905,  p.  676. 

Greenland— Minerals.    Meddelelser  om  Gr^nland  82  (1905) :  pp.  xx.  and  G2&    B0ggild. 

Mineralogia  Groenlandica.  Af  O.  B.  B0ggild.  (With  a  short  summary  of  con- 
tents in  English.)    Map, 

Polar  Begions.  R.8.R.  Beige  G.  29  (1905)  :  329-349.  Aretowski. 

Projet  d*une  exploration  syst^matique  des  regions  polaircs.    Par  H.  Aretowski. 

Polar  Begions.     Rep.  Eighth  Internal.  G.  Congress,  1904  (1905)  :  705-709.  Cook. 

A  comparative  view  of  the  Arctic  and  Antarctic.     By  F.  A.  Cook. 

Polar  Begions.     Rep.  Eighth  Internal.  G.  Congress,  1904  (1905):  711-714.  Stokes. 

Colour  in  the  North  and  South  Polar  Regions.     By  F.  W.  Stokes. 

MATHEMATICAL  eEOOBAPHT. 

Cartography.    Rep.  Eighth  Internal.  G.  Congrees,  1904  (1905) :  558-568.  Berthaut. 

Notice  sur  les  cartes  h.  rechelle  du  1,000,000*'  actuellement  en  cours  aa  Service 
g^graphique  de  TArm^e.    Par  le  G^n^ral  Berthaut.     With  Index-maps. 

Cartography.    Rep.  EigJUh  Iniemat.  G.  Congress,  1904  (1905):  289-243.  Mello. 

Physiography  and  Map  Drawing.     By  Carlos  de  Mello. 

Urges  the  need  of  greater  care  in  delineating  physical  features  in  maps. 

Cartography.     Rep.  Eighth  Internal.  G.  Congress,  1904  (1905) :  553-557.  Penok. 

Plan  of  a  map  of  the  World ;  recent  progress  in  the  execution  of  a  map  of  the 
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world  on  the  uniform  softie  of  1 : 1,000,000  (16  miles  to  the  inch).  By  Albrecht 
Penck. 

Cartography— Projection.        PeUrmanru  M.  61  (1905) :  237.  Van  der  erintan. 

Zur  Yerebnong  der  ganzen  Erdoberfl'ache.  Naohtrag  xa  der  Darstellnng  in  Pei, 
MUL  1904,  Heft  vii.  S.  155-159.    Von  A.  J.  van  der  Grinten.     With  Map, 
Supplies  the  mathomatioal  basis  for  an  "  apple-shaped  '*  modification  of  the  author*8 

projection  (^JoumaU  voL  24,  p.  670). 

Geodesy.  PeUrmamu  M.  61  (1905) :  281.  Hammer. 

Ausdehnnng  des  ^*  Internationalen  Breitendienstes  "  auf  die  Siidhalbkugel.  Yon 
Prof.  Dr.  £.  Hammer. 

eeodesy.  Bep,  Eighth  IrUemat,  Q.  Gongreu,  1901  (1905) :  535-540.  Hayford. 

The  Form  of  the  Geoid  as  determined  by  measurements  in  the  United  States.  By 
J.  F.  Hayford. 

Soryeying.        Rep.  Eighth  Inlernat  0.  Congre8$,  1904  (1905) :  541-550.  Wheeler. 

Photographic  methods  employed  by  the  Canadian  Topographical  Suryey.  By 
A.  O.  Wheeler.     With  Map. 

PHT8ICAL  AHD  BIOLOOIOAL  eXOGB^PHT. 

Botanical  Geography.      Ooer$igt  K.  DaMk.  Vid.  8.  Forh.  (1905) :  347-487.     Bannlii»r. 
Types  biologiques  pour  la  geographic  botanique.     Par  G.  Raunkuer.     With  Illu$- 
tratiom. 

Climatology.  Met.  Z.  88  (1906) :  14-24.  Qdti. 

Fortschreitende  Andernng  in  der  Bodendorchfeuchtung.    Yon  Prof.  Dr.  W.  Gotz. 

Climatology.    Bep.  Eighth  Intemat.  Q.  Congreas,  1904  (1905)  :  277-293.  Ward. 

Suggestions  concerning  a  more  rational  treatment  of  Climatology.  By  B.  de  C. 
Ward.     With  Diagram$. 

Coast  Lines.      Bep.  Eighth  Intemat.  Q.  Congress.  1904  (1905):  146-149.  GnlliTer. 

Island  Tying.    By  Prof.  F.  P.  GnlliTer.     With  Map. 
On  the  formations  of  bars  connecting  islands  with  the  mainland. 

Geological  History.    Bep.  Eighth  Intemat.  Congrets  1904  (1905) :  638-640.      Paokard . 
Evidence  in  favour  of  the  former  connection  of  Brazil  and  Africa,  and  of  an 
originally  AntarctogsBic  land  mass.     By  A.  S.  Packard. 

Oeomorphology.        Bep.  Eighth  Intemai.  0.  Congress,  1904  (1905):  150-163.       Bafis. 
Complications  of  the  Geographical  Cycle.     By  Prof.  W.  M.  Davis. 

Oeomorphology.  B.  American  G.8.  37  (1905) :  648-653.  Johnson. 

Youth,  maturity,  and  old  age  of  Topographic  Forms.  By  D.  W.  Johnson.  With 
Maps. 

Oeomorphology —Mountains.  Bice. 

Bep.  Eighth  Intemat.  O.  Congress,  1904  (1905)  :  185-190. 

The  Classification  of  Mountains.    By  William  N.  Rice. 

Oeomorphology — Yalleys.  Ostreieh. 

Jahresh.  Frankfurter  V.  0.  u.  Statistik  68  and  69  (1903-5):  139-142. 

Ueber  Talbildung.     Yon  Dr.  K.  Ostreieh. 

OUcial  Pot-hole.         Deutsch.  Bundschau  G.  28  (1905):  121-126.  OStsinger. 

Der  neu  aufgedeckte  Doppelgletschertopf  bei  Bad  Gastein.  Yon  Dr.  G.  Gotzinger. 
With  Illustrations. 

Glaoiers.  Beid  and  Xnret. 

Commission  Internationale  des  Glaciers.  Les  variations  p^riodiqnes  des  glaciers, 
Dixi^me  Bapport,  1904,  r^dig^  par  Dr.  H.  F.  Reid  et  £.  Muret  (Extrait  des 
Archives  des  Se.  phys.  et  not,  xx.,  juillet  et  aout,  1005,  p.  62  k  74  et  p.  169  k  190.) 
Genbve :  Georg  &  Cie,  1905.    Size  9x6,  pp.  34. 

Hydrology.  C.  Bd.  141  (1905) :  972-973.  EonUier. 

De  rinfluence  des  pluies  estivales  sur  le  d^it  des  souroes  de  plaines.  Note  de  M. 
Houillier. 

Meteorology.  C.  Bd.  141  (1905) :  788-791.  HergeidL 

L 'exploration  de  Tatmosph^  libre  au-dessns  de  I'Oo^an  Atlautiqne,  an  nozd  det 
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regions  tropioales,  )k  bord  da  yaoht  de  S.A.S.  le  Prince  de  Monaoo,  en  1905.     Note 
de  H.  UergesoU. 


OeeuLopnipliy.  J.  Geology  18  (1905) :  469-484. 

The  Mineral  Matter  of  the  Sea,  with  some  specalations  as  to  the  Changes  which 
haye  been  involyed  in  its  production.    By  B.  D.  Salisbary. 

Oeeanography-r Atlantic.    Ann,  Hydrographie  84  (1906) :  1-18.  Pettersson. 

Ueber  die  Wahrsoheinlichkeit  yon  periodischen  Schwankungen  in  dem  Atlanta 
ischen  Strome  und  seinen  Randgew'assern.    Yon  O.  Pettersson.    With  Diagramt. 

Oceanography— Indian  Ocean.    Nature  73  (1905) :  184-186.  Gardiner. 

The  Percy  Sladen  Expedition  in  U.M.S.  SedUirk  to  the  Indian  Ocean.  By  J.  S. 
Gardiner.     Chart. 

See  note  in  the  Monthly  Record  (Febrnary,  p.  202). 

Oceanography— North  Sea.    DeuUch.  Rundschau  G.  28  (1905) :  127-129.        Andresen. 

Die  bisherigen  Stromungen  in  der  Kordsee  an  Schleswig-Hobteins  Kiiste  und  ihre 
Ab'andernng  durch  die  Uf erschntz-  und  Landbefestigungsarbeiten  im  Wattenmecr. 
Yon  P.  Andresen. 

Oceanography — Temperature,    ilnn.  Fydro^rapAtc  34  (1906):  18-23.  Knippingr. 

Spriinge  in  der  Temperatur  der  Meerwassers.  Nach  den  Tabellarisohen  Beise- 
berichten  der  Deutschen  Seewarte,  Band  I.,  von  E.  Knipping.     With  Diagranu. 

Seismology.  Budolph. 

Katalog  der  im  Jahre  1903  bekannt  gewordenen  Erdbeben  .  .  .  zusammengestellt 
und  herausgegeben  von  Prof.  Dr.  E.  Rudolph.  {Beitrdge  Geophyiik^  Ergdn- 
tungsbd.  3  (1905) :  pp.  xviii.  and  674.)     With  Maps. 

ANTHBOPOOXOeBAFHT  AHD  HI8T0BI0AL  OXOSBAPHT. 

Anthropogeography.  Rep,  Eighth  Internat.  Q,  Congress^  1904  (1905) :  664-670.  Fewkei . 
Climate  and  Cult.    By  J.  W.  Fewkes. 

Anthropogeography.  Rep.  Eighth  Internat.  G.  Congress,  1904  (1905) :  992-996.  Hubbard. 
Geographic  Influence,  a  field  for  investigation.    By  G.  D.  Hubbard. 

Anthropology.  Rep.  Eighth  IntemaL  G.  Cangress,  1904(1905):  647-656.  Ghalikiopoolos. 
The  Conditions  of  Man's  Origin.    By  Dr.  Leonidas  Chalikiopoulos. 

Anthropology— Eskimo  Language.  TThlenbeok. 

Z.  Deutsdi.  Morgenland.  Ges.  69  (1905) :  757-765. 
Uralische  Anklange  in  den  Eskimosprachen.    Yon  C.  C.  Uhlenbeok. 

Commercial      Rep.  Eighth  Internat.  G.  Congress,  1904  (1905) :  815-822.  Johnson. 

Some  recent  governmental  influences  upon  the  geographic  distribution  of  com- 
merce.   By  Prof.  Emory  B.  Johnson. 

Oommercial— Gold.      B.S.G.  Lyon  90  (1905):  154-175,  232-242.  Zimmermann. 

Les  Foyers  de  production  de  Tor  dans  I'Antiquite  ot  au  Moyeu-Age.    Par  M. 
Zimmermann. 

To  be  noticed  in  the  Monthly  Record. 

Historical.  J.R.  Asiatic  8.  (1906) :  181-216.  Thomas. 

Sakastana.    By  F.  W.  Thomas. 

Discusses  the  habitat  of  the  Sakas  mentioned  by  Herodotus,  etc.,  as  one  of  the 
eastern  constituents  of  the  Persian  Empire. 

Historical—Cabot.     Rep.  Eighth  Internat.  G.  Congress,  1904  (1905) :  905-912.     Prowse. 
The  Cabot  landfall.     By  G.  B.  F.  Prowse. 

BIOeBAPHY. 

Bayol.  Rev.  Frangaise  80  (1905) :  739. 

Explorateurs  et  Yoyageurs.    Dr.  J.  Bayol. 

This  Frcuch  pioneer  on  the  upper  Senegal  and  Niger  died  October  3, 1005. 
Hughes.  Geol.  Mag.  8  (1906) :  1-13.  . 


Eminent  Living    Geologists.     Thomas    McKenny  Hughes,  f.b.s.,    etc.      With 
Portrait. 
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Bedui.  T«.  K.  Ned.  Aard.  QenooU.  Amaterdam  22  (1905) :  1083-1051.  Xan. 

Elis^  Beolus  in  hot  kader  der  geografen  yan  zijnen  tijd  (1830-1905).    Door  Prof. 

Dr.  G.  M.  Kan. 
BiohthofexL  Z.  Oe$.  E.  Berlin  (1905) :  673-697.    Hellmann  and  Drygalski. 

Ged&chtniBfeier  filr  Ferdinand  Freiherr  von  Riohthofen.    Anspraohe  des  stellver- 

iretenden  Yorsitzenden  G.  Hellmann.    Ged'aohtnisrede.    Yon  E.  yon  DrygaUki. 

With  Portrait.    Aho  separate  copy. 

Struve.  Deuteeh.  Rundschau  O.  28  (1905) :  86-88.  

Otto  WUhelm  Struye.     With  PortraU. 
Wilion.        PaUitine  Exploration  Fund,  Quarterly  Statement  (1906) :  10-13.        

Memoir  of  Major-General  Sir  Charles  William  Wilson,  k.o.b.,  etc.    By  J.  D.  C. 

WUh  Portrait 

GBHEBAL. 
Almanac.  Olien. 

The  Fisherman's  Nautical  Almanac  and  Tide  Tables.  1906.  By  O.  T.  Olsen. 
Great  Grimsby.    Size  7}  X  5,  pp.  546.    Prioe  la.    Presented  by  the  Author. 

Arable  and  Persian  Manntoripts.  Ahmad  and  Xngtadir. 

Gatalogae  of  the  Arabic  and  Persian  Manuscripts  in  the  Library  of  the  Calcutta 
Madrasah,  by  Kama  'In  'd-dtn  Ahmad  and '  Abdu  '1-Mugtadir.  With  an  Introduction 
by  £.  D.  Ross.  Calcutta:  Bengal  Secretariat  Book  Depot,  1905.  Size  10  x  6}, 
pp.  iy.  and  116.    Prioe  Ss.    Presented  hy  the  Publishers, 

Bibliography.  

International  Catalogue  of  Scientific  Literature.  Fourth  Annual  Issue.  J. 
Geography,  Mathematical  and  Physical.  London:  Harrison  &  Sons,  1905.  Size 
8^  X  5i,  pp.  yiii.  and  416.    PHce  16s.  6d. 

Exhibition.  


Report  of  His  Majesty's  Commissioners  for  the  International  Exhibition.  Saint 
Louis,  1904.    Size  9  X  6},  pp.  xiy.  and  458.    Plan. 

Oaietteer.  Eeilprin. 

Lippinoott's  New  Gazetteer.  A  Complete  Pronouncing  Gazetteer,  or  Geographical 
Dictionary  of  the  World.  Eldited  by  A.  aud  L.  Heilprin.  London :  J.  B.  Lippin- 
cott  Co.,  1906.  Size  11  x  7},  pp.  x.  and  2054.  Prioe  42«.  net.  PresenUd  by  the 
Publishers. 

Geography.  J.G.  4  (1905):  348-360.  Dryer. 

What  is  Geography  ?    By  C.  R.  Dryer. 

Hedioal  Oeography.  C.  Ed.  141  (1905) :  843-816.  Joillemard  and  Moog. 

Influence  des  hautes  altitudes  sur  la  nutrition  gen^rale.  Note  du  M.  M.  11. 
Guillemard  et  R.  Moog.     With  Diagrams. 


NEW  MAPS. 

By  E.  A.  REEVES,  Map  Curator,  R.G.S. 

XT7B0PE. 

England  and  Wales.  Ordnance  Snxrey. 

Obdkanob  SunyET  or  Eholahd  and  Walis  .'—Sheets  published  by  the  Director- 
General  of  the  Ordnance  Soryey,  Southampton,  from  March  1  to  31, 1906. 

2  miles  to  1  inch : — 
Printed  in  colours,  folded  in  coyer  or  flat  in  sheets,  88  and  97  (combined),  89  and  98 
(combined).     Price,  on  paper.  Is.  6d. ;  mounted  on  linen,  2s.  each. 
17  and  18  (combined).    Price,  on  paper,  Is. ;  mounted  on  linen,  Is.  6d. 

1  inch^third  edition) : — 
In  outline,  89,  95, 107.     Is.  each  (engrayed). 

Printed  in  colours,  folded  in  coyer  or  flat  in  sheets,  94  and  106  (combined),  828 
and  342  (combined).    Price,  on  papw.  Is.  6d. ;  mounted  on  linen,  2s.  each. 
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30,  92  and  93  (combined),  119, 120,  135, 186,  149,  217,  313.  Price,  on  paper,  la.; 
wwunied  on  linens  If.  Gd,  etidi. 

6-iiioli — Oonnty  MapB  (fint  reviaion)  :— 

DeTOUhiM,  28  B.B.,  29  s.e.,  30  b.w.,  31  b.w.,  58  b.w.,  8.B.,  67  8.w.,  68  n.b.,  69  s.w., 
8.B.,  72  8.W.,  80  N.B.,  81  N.W.,  fl.w.,  83  N.W.,  (83  B.w.  and  95  n.w.),  84  n.w.,  8.w.,  93 
B.B.,  (95  N.w.  and  83  ;8*w.).  Idnoolnihin,  106  m.w.,  107  b.w.,  140  b.e.  Horfiilk,  6 
N.W.,  107  N.w.  Somenet,  67  b.b.,  76  B.W.,  77  n.b.,  78  b.w.,  86  n.w.,  b.w.,  b.b.,  (91  n.w. 
and  B.W.).  Snifolk,  17  N.w.  Warwiekihire,  32  n.w.,  n.b.,  85  8.B.,  37  n.w.,  40  B.w.y  43 
N.W.,  47  N.W.,  51  N.W.,  B.W.,  54  N.W.,  B.W.,  57  B.W.  Woroditerihire  (Bet.  No.  3),  45 
N.W.,  B.W.,  52  N.W.,  s.w.    Torkthirt  (First  Beyision  of  1891  Survey),  288  n.b. 

If.  600^. 

86-mch— CSounty  Maps  (first  reyision) : — 

BreoknookBhire,  XXV.  3, 15.  Cardiganshire,  XXX.  13 ;  XXXYIII.l;  XXXIX.  13; 
XLV.  1.  OarmartlieiLshire,  V.  13;  VII.  16;  VIII.  13, 14;  XIII.  1 ;  XV.  4,  8,  12; 
XVI.  2, 4, 6, 9, 10, 11, 12, 15 ;  XVII.  14, 16 ;  XVIII.  13 ;  XXIV.  4, 12 ;  XXV.  2, 3, 4, 5, 
6,7,  8,  9, 10, 11 ;  XXVI.  1,  2,  3,  4,  5,  6,  7,  8, 10,  11, 12 ;  XXVII.  1.  2,3,5,6, 7,9, 10, 
11, 15.  Bevonshire,  XL.  2,  3,  4,  6,  7,  8, 10, 11, 12 ;  XLI.  1,  5,  9, 13;  LU.  8,  10, 
12,  14, 15, 16;  LXIV.  2,  3,  4,  6,  7,  8, 10,  11,  12,  14,  15, 16 ;  OXU.  14,  15;  CXVI. 
14 ;  CXVIII.  2,  3,  4,  7,  8, 12, 16 ;  CXIX.  9,  13 ;  CXXIV.  4,  8,  12,  16 ;  CXXV.  1, 
2,  3,  4,  5,  6.  7,  8,  9,  10,  11,  12,  13,  14,  15, 16 ;  CXXVII.  1,  2,  3,  4,  5, 6, 7, 8, 9, 10, 11, 
12,  13, 15 ;  CXXX.  4 ;  CXXXII.  1,  2, 8,  4,  5, 6, 7, 10, 11, 12, 13, 14. 15, 16.  Idnooln- 
shire,  LXXI.  1 ;  LXXII.  3 ;  LXXUI.  1,  4,  7,  8,  9, 10, 11, 12, 14, 15, 16;  LXXIV. 

1,  2,  3,  4,  5,  6,  7,  8,  9,  10,  11, 12, 13, 14, 15, 16.  Horfolk,  III.  13 ;  XXV.  16;  XXVI. 
7,  11, 13,  14,  15;  XXXVI.  4,  8,  12,  16;  XXXVII.  1,  3,  5,  6,  7,  9,  10,  11,  13,  14, 
15;  XLVIII.  4,  8,  12,  16;  XLIX.  1,  2,  3,  5,  6,  7;  LV.  8,  12;  LXVIII.  5; 
LXXVII.  12,  16;  LXXVIII.  5,  9,  11,  13,  15;  LXXXIV.  8,  12,  16;  LXXXV. 
5,  6,  7,  9, 10, 11,  13,  14, 15  ;  LXXXIX.  4 ;  XCIV.  4.  Snifolk,  I.  16 ;  II.  5,  6,  9,  10, 
1 1, 13,  14, 15 :  III.  4 ;  IV.  1,  2,  (3  and  4).  Warwickshire,  XXI.  4,  7, 8. 11 ,  12, 15, 
16;  XXII.  5,  9.  Yorkshire  (First  Revision  of  1891  Survey),  CCLXIU.  2; 
CCLXXIV.  1,  3,  4,  7,  12;  CCLXXV.  1,  2,  3,  4,  9,  11,  12,  14,  16;  CCLXXVI.  1, 

2,  3,  4,  5,  6,  7,  8,  9, 10,  11,  12,  13,  14, 15, 16;  CCLXXVII.  9, 10, 11,  12,  13, 14,  15, 
16.    3f.  ecuih. 

{E.  Stanford,  London  Agent.) 

England  and  Wales.  Geological  Survey. 

Maps — 1  inch — New  series  (colour  printed) : — 
Sidbmouth  and  Lyme  Begis,  (326  and  340).    Drift  edition.    U.  Qd.  each. 

(E.  Stanford,  London  Agent.) 

France.  Xinistre  de  rinterienr,  Paris. 

Carte  de  la  France  dress^e  par  ordre  du  Ministre  de  Tlntdrieur.  Scale  1 :  100,000 
or  1  inch  to  1*6  stat.  mile.  Sheet  (new  edition):  XX.-13,  Vertus.  Paris  :  Minia- 
ture de  rint^rieur.  Service  Vicinal,  1905.    Price  0.80  fr.  each  sheet. 

Germany.  X.  Preussische  Landesaufnahme. 

Karte  des  Deutsohen  Reiches.  Herausgegeben  von  der  Kartograpbischen  Abteil- 
ungen  der  K.  Preussiche  Landesaufnahme.  Scale  1 :  100,000  or  1  inch  to  1*6  stat. 
mile.  Sheet  (plain)  338.  Bemburg.  Berlin :  K.  Preussischo  Landesaufnahme, 
1905.    Price  1.50  mark  each  elieet. 

Holland.  Topographical  Bureau,  The  Hague. 

Ghromo-topographische  Eaart  van  hot  Koninkrijk  der  Nederlanden.  Scale 
1  :  50,000  or  1*3  inch  to  1  stat.  mile.  Sheets :  25  n.w.,  n.e.,  s.w.,  s.e.  ;  27  if.w.,  n.e., 
8.W.,  8.E. ;  37  N.W.,  N.E.,  B.W.,  S.E. ;  59  N.E.,  B.E.  The  Hague:  Topographical 
Bureau. 

London.  Bartholomew. 

The  Survey  Series  of  Touring  Maps.    London  and  Environs.    Scale  1 :  63,360  or 
1  inch  to  a  stat.  mile.     Edinburgh  :  John  Bartholomew  &  Co.,  [190GJ.    Price  2a. 
net,  mounted  on  cloth.     Preaented  by  the  Publisher* 
Extends  from  Epping  to  'Woking  in  a  north  and  south  direction,  and  from  Eton  in 
the  west  to  Bexley  in  the  east.    The  map  is  not  orograpLically  coloured,  as  is  the  case 
with  most  of  Bartholomew's  series,  but  shows  elevation  of  land  by  contours  and  figures. 
Wooded  land  and  main  roads  are  shown  in  green,  railways  red. 

London.  Stanford. 

A  new  map  of  Meticpolitan  BailwajB,  Tramways,  aiid  MiEcellaneons  Improvements 
deposited  at  the  London  County  Council,  November  80,  1905,  for  session  1906. 
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Scale  1 :  21,120  or  8  inches  to  a  stat.  mile.  2  Sheets.  London :  Edward  Stanford, 
1906.     Price  10«.  W. 

A  new  edition  of  this  nsefnl  map,  which  is  published  annually. 

ABIA. 

Afjffhanlstan.  Topographical  Section,  General  Stait 

Map  of  Afghanistan,  based  on  Surrey  of  India  maps.  Scale  1 : 2,027,520  or  1  inch 
to  30  stat.  miles.  London :  Topographical  Section,  General  Staff,  War  Office, 
1905.    Price  2s.  Qd.    Presented  by  the  Director  of  MtlUary  Operation: 

In  the  preparation  of  this  map  special  attention  has  been  paid  to  the  railways,  roads, 
nasses,  telegraphs,  springs,  and  wells.  Tbe  gauge  of  the  railway  is  indicated  by  dif- 
ferent symbols,  and  the  principal  roads  and  passes  are  shown  in  red.  The  map  will  be 
most  useful  for  general  reference,  as  it  has  been  carefully  compiled  from  the  best  avail- 
able sources. 

Asia  Minor.  Kiepert. 

Earte  yon  Kleinasien.  Bearbeltet  von  Dr.  Richard  Kiepert.  Scale  1 :  400,000  or 
1  inch  to  6*3  stat.  miles.  Sheet  Bl.  Aivalyk.  Berlin :  Dietrich  Reimer  (Ernst 
Vobsen),  [1906].    Price  6  marks  each  eheet. 

This  is  a  specially  interesting  sheet  historically,  including  the  sites  of  Thyatira, 
Pergamos,  the  islands  of  Mytylene,  Lemnos,  and  the  Dardanelles. 

AlBIOA. 

Afrioa.  Topographioal  Section,  General  Staff. 

Map  of  Africa.  Oompiled  in  the  Topographical  Section,  General  Staff.  Scale 
1  :  250,000  or  1  inch  to  3-9  stat  miles.  Sheets  (Gold  Coast) :  72-G,  72-D.  London : 
Topographical  Section,  General  Staff,  War  Office,  1905.  Price  Is.  ed.  each  sheet. 
Presented  hy  the  Director  of  Military  Operations, 

Algeria.  Serviee  Geographiqne  de  TArrn^,  Paris. 

Carte  topographique  de  TAlg^rie.  Scale  1 :  50,000  or  1*3  inch  to  a  stat.  mile. 
Paris:  Service  g^graphique  de  TArm^e,  [1906].    Price  1,50  fr.  each  sheet, 

Tunis.  Service  Geographiqne  de  TArm^,  Paris. 

Carte  de  la  Tunisie.  Scale  1 :  100,000  or  1  inch  to  1*6  stat.  mile.  Sheets :  lii.,  Bir 
Sbeikeia ;  lv.,  Bled  er  Bgueb.  Paris :  Service  G^ographlque  de  TArm^..  [1906]. 
Price  1.20  fr.  each  sheet. 

AMXBIOA. 
Oanada.  Dept  of  the  Interior,  Ottawa. 

Sectional  Map  of  Canada.  Scale  1 :  190,080  or  1  inch  to  3  stat.  miles.  Sheets :  111, 
Kamloops,  revised  to  January  4,  1906 ;  315,  Edmonton,  revised  to  February  20, 
1906.  Ottawa:  Department  of  the  Interior,  Topographical  Surveys  Branch,  1906. 
Presented  by  the  Canadian  Department  of  the  Interior. 

Canada.  Bept.  of  the  Interior,  Ottawa. 

Standard  Topographical  Map  of  Canada.  Scale  1 :  500,000  or  I  inch  to  7*9 
stat  miles.  Sheet  27,  Rainy  River  District,  Ontario  and  Eeewatin.  Ottawa: 
Department  of  the  Interior.  Presented  by  James  White,  Esq.,  Geographer,  Canadian 
Department  of  the  Interior. 

South  America.  Huot. 

Regions  des  Hauts  Plateaux  de  TAm^rique  du  Sud  (Bolivie,  Argentine,;  Chili, 
P^rou)  parcoumes  par  la  Mission  Fran9aise  de  G.  de  Cr^qui  Montfort  et  E.  S^ne- 
chal  de  la  Grange,  1903.  Carte  dress^e  par  Y.  Huot  d'apr^s  les  travaux  des 
Membres  de  la  Mission,  les  Sources  orig^nales  in^dites,  et  les  Documents  les  plus 
r^ents.  Scale  1 :  750,000  or  1  inch  to  11*8  stat.  miles.  6  Sheets.  Paris:  Mmis- 
t^re  de  rinstruction  Publique,  1905. 

On  this  map  the  geographical  survey  results  of  the  recent  French  scientific  expedi- 
tion to  tbe  high  plateau  region  of  Bolivia  and  adjacent  regions  of  South  America 
have  been  combined  with  previously  existing  cartographical  material,  including  some 
important  original  documents.  A  summary  of  the  excellent  work  achieved  by  the  ex- 
pedition appeared  in  the  February  number  of  La  Oibgranhie  for  1904,  and  a  brief  note 
iMksed  upon  this  was  given  in  the  Oeoaraphical  Journal  for  April  of  the  same  year. 
Much  of  the  survey  work,  specially  in  the  neighbourhood  of  Lakes  Poopo  and  Titicaoa 
was  undertaken  by  Dr.  Neveu-Lemaire,  but  other  members  of  MM.  de  Cr^ui  Montfort 
and  de  la  Grange's  expedition  have  contributed  to  the  mapping  of  the  regions  visited. 

No.  v.— May,  1906.]  2  n 
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The  map  itcelf  has  been  drawn  by  M.  Y.  Hnot,  and  is  printed  in  colours.   A  liat  of  the 
principal  sonrces  of  information  utilized  is  giyen  on  the  map. 

AUSTRALIA. 

Victoria.  Dopt  of  Crown  Lands  and  Surrej*  lUbounM. 

Geodetic  Survey  of  Victoria.  Scale  1 :  126,720  or  1  inch  to  2  stat.  inches.  Sheet 
8,  revised  to  July,  1905.  Melbourne :  Department  of  Crown  Lands  and  Soirej, 
1905.    Price  7$.  6d.  each  $keet.    Pre9eiUed  by  ihe  Surve^or-Oeneral  of  Vidtoria, 

Victoria.  Dept  of  Grown  Lands  and  Surrej,  MtlbovrBtw 

Map  of  Victoria.  Scale  1 :  506,880  or  1  inch  to  8  stat.  miles.  4  Bheetik  Mel- 
bourne :  Department  of  Crown  Lands  and  Survey,  1905.  PrttenJML  hy  the  Surveyor- 
Oeneral  of  VidLoria, 

A  general  map  of  Victoria  reduced  from  Qovemment  surveys.  It  is  printed  in  black 
only,  and  the  hilLs  are  shown  by  vertical  hachures. 

0IVEBAL. 
World.  Barthoknntw. 

Atlas  of  the  World's  Commerce.  A  new  series  of  maps  with  descriptive  text  and 
diagrams,  showing  products,  imports,  exports,  commercial  conditions,  and  eoonomlo 
statistics  of  the  countries  of  the  world.  Gompiled  from  the  latest  official  returns 
at  the  Edinburgh  Geographical  Institute,  and  edited  by  J.  G.  Bartholomew,  f.rax., 
F.B.0.8.  Part  i.  London :  George  Newnes,  Limited,  [1906].  Prioe  6d.  net,  eodk 
paW.    PretenUd  by  the  PMieher. 

This  is  the  first  part  of  an  atlas  which  promisee  to  be  most  useful  and  instmetiire. 
Its  preparation  has  necessitated  several  years  of  painstaking  labour  and  oarefiil 
research,  the  results  of  which  are  now  to  be  given  in  the  form  of  a  series  of  one  hundred 
and  seventy-six  large  pages  of  coloured  plates,  containing  upwards  of  a  thousand  maps 
and  diagrams.  These  wul  deal,  in  a  general  and  graphic  way,  with  all  the  important 
commodities  of  commerce,  and  illustrate  the  imports  and  exports  of  the  various  coun- 
tries, their  natural  resources,  developed  and  undeveloped,  means  of  conminnication 
and  transport.  The  atlas  will  doubtless  be  the  most  complete  and  extensive  of  its  Idnd 
ever  published  in  this  country.  The  present  issue  consists  of  three  sheets  of  maps, 
diagrams,  and  text,  one  dealing  with  wheat,  another  with  oofTee,  and  the  third  consist- 
ing of  an  alphabetical  list  and  brief  ^  Description  of  Geographical  Distribution  of  the 
Principal  (>>mmoditieB  of  Commerce,**  by  W.  A.  Taylor,  v.a.  The  atlas  is  to  be 
issued  in  twenty-two  parts,  published  fortoightly,  and  the  price  of  each  part  is  only 
sixpence,  so  that  it  wUl  be  within  the  reach  of  all  students  and  others  interestea 
in  the  most  important  matters  with  which  it  treats. 

World.  8t.  Martin  and  Sehrader. 

Atlas  Universel  do  G^graphie  construit  d'apr^  les  souroes  originales  et  les  docu- 
ments les  plus  r^cents.  .  .  Ouvrage  commence  par  M.  Vivien  de  Saint-Martin  et 
continu^  par  F.  Schrader.    Sheet  27,  lies  Britanniques.    Paris :  Hachette  et  Cie., 
[1906].    Priee2fr.ea4ih8heet.    PreemUed  by  the  PtMUher, 
A  small-scale  general  map  of  the  whole  of  the  British  Isles,  including  also  Belgium, 

the  Netherlands,  and  a  part  of  France. 

0HABT8. 

North  Atlantic  and  Mediterranean.  Meteorologieal  Oflloe. 

Pilot  Chart  of  the  North  Atlantic  and  Mediterranean  for  April,  1906.  London : 
Meteorological  Office,  1906.    Prto0  6d.    Pretented  by  the  Meteorological  Office. 

North  Atlantic.  U.S.  Eydrographio  (MBoe. 

Pilot  Chart  of  the  North  Atlantic  Ocean  for  March,  1906.  Washington:  VJR. 
Hydrog^phic  Office,  1906.    Preeented  by  the  U.8.  Hydrographie  OffiM. 

North  Paoiflo.  U.S.  Hydrographie  OOee. 

Pilot  Chart  of  the  North  Pacific  Ocean  for  April,  1906.  Washington  :  U.S. 
Hydrographie  Office,  1906.    PreeetUed  by  the  U.S.  Hydrographie  Office. 

FHOTOeBAPES. 

Bombay  Presidency.  Varl^. 

Twenty-four  photographs  of  the  North  Kanara  District,  Bombav  Presideney, 
taken  by  F.  G.  Varley,  Esq.,  m.a.    Preeenied  by  F,  O.  Varley,  Eeq.,  M.A. 
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These  photographs  haye  been  forwarded  in  oontinnation  of  those  previonslj  pre- 
sented by  Mr.  Yarley,  and  noticed  in  the  Qeographieal  Journal  a  few  months  ago. 

(1)  Karwar  creek ;  (2)  Casnarina  arenne ;  (3)  **  TheCannon's  Month,"  Sadashivgad ; 
(4,  10,  and  11)  Belikeri  creek;  (5)  Kalinadi;  (6  and  7)  Sadashlvgad;  (8  and  9) 
Belikeri;  (12)  Supari  garden;  (13)  Gardener's  hoose;  (14.  15,  and  20)  Anshi  ghat; 
(16)  Snpa ;  (17)  ArbaU  ghat ;  (18)  Oocoannt  garden ;  (19)  Gamp  at  Anshi ;  (21)  Gastle 
rock ;  (22)  Pepper  vine;  (28)  Jack  fruit ;  (24)  Ploughing. 

Canada.  LongstalT. 

Fifty-nine  photographs  of  Canada,  taken  by  F.  Y.  Longstaff,  Esq.    Presented  by 
F.  V.  Ixmgstaff,  &q. 

An  interesting  set  of  photographs  taken  by  Mr.  F.  Y.  Longstaff  during  a  journey 
through  Canada  and  British  (^lumbia,  from  June  to  September,  1902.  Most  of  the 
views  serve  well  to  illurtrate  the  typical  scenery  along  the  line  of  the  Canadian- 
Pacific  Railway. 

(1)  On  Simpson's  summit,  looking  north ;  (2)  On  Simpson's  summit,  looking  south ; 
(3  and  4)  On  Simpson's  summit,  looking  west ;  (5)  On  Simpson's  summit,  looking  south- 
west ;  (6  and  7)  On  Simpson's  summit,  looking  north-west ;  (8)  Looking  down  the 
Simpson  river ;  (9)  The  Great  Divide ;  (10)  Mount  Assiniboine ;  (11)  Mount  Bundle ; 

(12)  The  prairie  west  of  Begina ;  (18)  Looking  west  from  Cauadian  Pacific  railway  at 
Pic  river,  Lake  Superior;  (14)  A  bay  on  Lake  Superior;  (15)  North  shore  of  Lake 
Minnewanka ;  (16)  South  shore  of  Lake  Minnewanka ;  (17)  Workmen's  camp  of 
Canadian-Pacific  Bailway;  (18)  Spray  river;  (19)  Looking  east  from  railway  dep6t, 
Banff;  (20)  Yiew  north  from  Mount  Edith  pass;  (21)  Mount  Cascade ;  (22)  Looking 
up  west  slope  of  Mount  Cascade ;  (23)  Yiew  from  Mount  Cascade  ;  (24)  Looking  down 
the  Bow  river  from  Mount  Cascade ;  (25  and  26)  Looking  south-west  from  Mount 
Cascade ;  (27)  Camp,  south  of  Banff;  (28)  Mount  Bundle  from  the  north-west ;  (29) 
Yiew  south-west  from  Chalet.  Lake  Louise;  (80)  Yiew  west  from  Chalet;  (31)  Yiew 
looking  east  from  under  Beehive  mount ;  (32)  Mount  Aberdeen  and  Castle  Crags ; 
(33)  Camp  at  north  end  of  Simpson  summit;  (34)  Foot  of  Illecillewaet  glacier;  (35) 
Looking  west  from  Mount  Abbot;  (36)  Mount  Sir  Donald;  (37)  Asulkan  valley  and 
glacier  from  Mount  Abbot ;  (88)  Looking  east  from  Mount  Abbot ;  (39)  Mount  Temple ; 
(40)H.M.S.  Flora  in  Esquimalt  harbour;  (41)  Parliament  House,  Yictoria ;  (42  and 
43)  Yictoria ;  (44)  The  '*  Imperial  Limited  "  at  Field ;  (45)  Niagara  river ;  (46)  Pilot 
boat ;  (47)  Sandy  Hook  Ughtship ;  (48-57)  S.S.  Etruria. 

Farde  Islands.  Hepburn. 

Twenty  photographs  of  the  Faroe  islands,  taken  during  1904  and  1905  by  David 
Hepburn,  Esq.    Freeented  hy  David  Hepburn^  Eeq. 

On  several  previous  occasions  Mr.  Hepburn  has  been  good  enough  to  present  copies 
of  photographs  taken  by  him  on  his  holiday  tours,  and  the  above  form  a  welcome 
addition  to  others  of  the  Faroe  islands  already  received. 

(1  and  2)  Landing-place,  Sand ;  (3)  Lake  at  Sand ;  (4)  Mountain  path  near  Sand ; 
(5)  Lille  Dimon;  (6)  Island  of  Skuo;  (7)  Entrance  to  cave  at  Frodeboe;  (8)  The 
town  of  Eide;  (9)  Whale  station  '*  Millumair,"  Thorsvig;  (10)  Landing  at  KvaUig; 
(11)  Kvalvig  village;  (12)  Kvalvig church ;  (13)  Yalley  between  Kvalvig  and  Sazen  ; 
(14)  Travelling  inland;  (15)  Little  Hans  of  Yelbestad;  (16)  Thorshavn's  only  hay- 
cart  ;  (17)  The  Yestrevaag,  Thorshavn ;  (18)  The  cemetery,  Thorshavn;  (19)  Embryo 
Yikings,  Thorshavn ;  (20)  Boat  of  emigrant  ship  Norge,  wrecked  off  St.  Kilda,  which 
reached  Thorshavn  with  nineteen  souls  on  board. 

Pahang.  Hankey. 

Twenty-one  photographs  of  Pahang,  Malay  Peninsula,  taken  by  Basil  H.  A. 
Hankey,  Esq.    Preeented  by  BcuU  U.  A.  Hankey^  E$q. 

An  excellent  set  of  platinotypes  of  river  scenery,  natives,  and  native  dwellings  of 
Pahang,  forming  a  welcome  addition  to  the  Society's  collection. 

(1)  A  Rambong  tree ;  (2)  My  boat  on  the  Sungri  Jelai ;  (3)  Midday  halt  on  Sungri 
Telom;  (4)  Yiew  from  Kuala  Medang  up  the  Sungri  Jelai;  (5)  Looking  up  Sungri 
Telom,  above  Kuala  Medang;  (6)  Yiew  on  SuDgri  Telom,  below  Kuala  Ginting;  (7) 
Three  generations  of  Sakais  at  Kuala  Ginting ;  (8)  Sakai  hut  at  Kuala  Gintiog ; 
(9)  Yiew  on  Sungri  Telom;  (10)  Looking  up  the  Sangri  Telom,  below  Kuala  Mesong; 
(11)  My   four  rafts  descending  Sungri  Telom:   (12)  The   Residency,  Kuala   Lipis; 

(13)  The  Sungri  Jelai  at  Kuala  Lipis;  (14)  Yiew  of  the  Sungri  Tembeling  from 
Kampong  Tugusay  ;  (15)  Yiew  on  Sungri  Tahan,  above  Kuala  Tahan  ;  (16)  Yiew  on 
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Sangri  Tembeling;  (17)  Bapids  on  Sungri  Tembeling  aboye  Kuala  Sat;  (18)  ^Jerom 
Basa"  a  rocky  passage  od  SuDgri  Tembeling;  (19)  View  on  Sungri  Pahang  from 
Kuala  Triang ;  (20  and  21)  View  on  Sungri  Panang  from  Kuala  Pahang  Lama. 

Tibet.  Bailey. 

One  hundred  and  fourteen  photographs  taken  on  the  British  Miasion  to  Lhasa,  by 
Lieut.  F.  M.  Bailey,  32nd  Sikh  Pioneers.    PremUed  by  CoUmd  F.  BaUeff,  B.E. 

As  will  be  seen  from  the  titles,  these  photographs  are  of  ezoeptional  interest. 
Generally  speaking,  they  are  remarkably  good  specimens. 

(1)  Suspension  bridge  over  the  Bung  Ghu ;  (2)  The  Tibetan  Oommissioners  arriying 
at  Khamba  Jong;  (8  and  4)  Valley  with  village  and  cultivatioD,  south-west  of  Khamba 
Jong ;  (5)  The  jong  of  Khamba  Jong ;  (6)  The  abbot  of  Tashilhunpo  visiting  Khamba 
Jong ;  (7)  Hut  on  the  Kangralama  pass ;  (8)  The  plain  at  Khamba  Jong ;  (9)  Glacier, 
passed  on  the  road  from  Khamba  Jong  to  Tangu;  (lO)Tangu;  (11)  Panorama  of 
KiDohen  Jau ;  (12)  Lieut.  Bailey's  camp  at  Bham  Tso ;  (13  and  14)  Views  taken 
while  exploring  the  direct  route  from  Khamba  Joag  to  the  Kala  Tso ;  (15)  Panorama 
of  Kinohen  Jau,  Ohomiomo,  and  Gyantsu  Na ;  (16)  A  Tibetan  in  the  camp  at  Khamba 
Jong;  (17)  The  village  of  Lung-dong,  near  Khamba  Jong;  (18-21)  Festival  at  a 
temple  near  Khamba  Jong ;  (22)  Prayer-flags  in  the  Ghumbi  valley ;  (23)  Temple  in 
the  Ghumbi  valley ;  (24  and  25)  Monastery,  with  monks,  near  Phari ;  (26  and  27)  The 
Mission  escort,  crossing  the  Tang  La ;  (28)  Ghumalbari  mount ;  (29)  Ghnmalhari  as 
seen  from  Phari:  (30)  The  8th  Gurkhas  at  Phari  Jong;  (81)  Phari  Jong;  (32) 
Tibetan  turning  a  prayer-wheel ;  (33)  View  from  the  Tang  La,  looking  towards  Phari ; 
(34-36)  Phari  Jong  and  village;  (37)  Looking  up  the  lOiamba  valley ;  (38)  Tibetan 
carpenter  at  Phari ;  (39)  Kyang  near  Tuna ;  (40)  Women  weaving  at  Ghugia ;  (41  and 
42)  Tibetan  family  of  graziers ;  (43)  Boad-making  on  the  Tang  La ;  (44)  Kyang  on 
the  Tang  La;  (45)  Traders  crossing  the  Tang  La;  (46)  Mount  Ghnmalhari;  (47) 
Glacier  and  lake  on  flank  of  Ghnmalhari;  (48)  Tibetan  "shop"  at  Tuna;  (49)  Gon- 
ference  before  the  Guru  fifl;ht;  (50)  Chorten,  near  Samanda;  (51)  On  the  road  to 
Gyangtse ;  (52)  Ghorten,  through  which  the  road  passes ;  (53)  Mounted  infantry 
calling  at  a  monastery  near  Gyangtse ;  (54)  The  village  of  Naini ;  (55)  Gyangtse 
Jong;  (56)  Mounted  infantry  crossing  the  bridge  at  Gyangtse  ;  (57, 58, and  60)  Gyang- 
tse Jong,  with  part  of  town;  (59)  Monastery  of  Palkhor  Ghoide  at  Gyangtse;  (61) 
32nd  Pioneers  marching  in  to  occupy  Gvangtse  Jong ;  (62)  Panorama  of  the  monastery 
of  Palkhor  Ghoide,  Gyangtse;  (68)  Golden  Temple,  Gyangtse;  (6i)  Idols  in  the 
Golden  Temple ;  (65-67)  Paintings  on  the  walls  of  the  Golden  Temple  ;  (68)  Gyangtse 
town  and  jong;  (69)  Yaks  ploughing  at  Gyangtse;  (70)  Tibetan  wife  of  the  eldest 
son  of  the  Baja  of  Sikkim;  (71)  Bridge  on  the  Lhasa  road;  (72)  On  the  road  to 
Lhasa ;  (78)  Snowy  range  reflected  in  the  Bham  Tso ;  (74)  Woman  sowing  grain  at 
Gyangtse ;  (75)  Panorama  of  the  Lingmathang  plain  ;  (76)  At  the  northern  end  of  the 
Lin^mathang  plain ;  (77)  Village  below  the  Lingmathang  plain ;  (78)  Moon  rising 
behind  Ghnmalhari ;  (79)  Panorama  of  a  convent  in  the  hills  about  2  miles  from 
Gum ;  (80)  Tse  Ghen  monastery  and  jong ;  (81)  Wooded  lane  on  the  road  to  Shigatse ; 
(82)  The  Tamdok  Tso;  (83  and  84)  Ghaksam  on  the  Tsangpo ;  (85)  Embarking  on 
tbe  Tsangpo  at  Ghaksam  ferry ;  (86)  Tibetan  wooden  barge  at  Ghaksam ;  (87)  Bridge 
over  the  Tolung  stream ;  (88)  The  Potala,  Lhasa ;  (89  and  98)  Depung  monastery ; 
(90)  The  Potala,  western  approaph ;  (91)  Panorama  of  Lhasa  from  Ba-mori;  (92) 
Lhasa  city  from  Ba-mo-ri ;  (93)  The  Shap^  leaving  camp  after  a  visit ;  (94)  Men 
fishing  near  Lhasa ;  (95)  The  Potala  from  the  north  ;  (96)  Ualf-tame  kyang,  belonging 
to  the  Delai  liama;  (97)  The  Ta  Lama;  (99)  Ghorten  forming  the  gateway  of  Lhasa 
city;  (100)  The  Potala  from  the  north-west;  (101)  Bridge  over  the  Tolung  Ghu; 
(102)  Troops  lining  the  road  to  the  Potala  on  Treatv  Day ;  (108)  The  signing  of  the 
treaty  within  the  Potala;  (104-106)  In  tbe  Lhasa 'bazaar ;  (107)  The  Potala  from 
the  south-east;  (108)  Doring  in  front  of  the  Jokang;  (109)  The  Ling-Kor,  or  "Via 
Sacra"  of  Lhasa ;  (110 and  111)  Theatricals  at  the  Mission  House, Lhasa;  (112)  Four 
Shapes :  (113)  The  Tongsa  Penlop  of  Bhutan ;  (114)  The  Yamdok  Tso. 

N3.— It  would  greatly  add  to  the  value  of  the  ooUeotion  of  Photo* 
graphs  which  has  been  established  in  the  Map  Boom,  if  all  the  Fellows 
of  the  Sooiety  who  have  taken  photographs  during  their  travels,  would 
fbrward  copies  of  them  to  the  Map  Curator,  by  whom  they  will  be 
acknowledged.  Should  the  donor  have  purchased  the  photographs,  it 
will  be  useAil  fbr  reftosnoe  if  the  name  of  the  photographer  and  his 
address  are  givmn. 
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EXPLORATION  IN  THE  ABAI  BASIN,  ABYSSINIA.* 

By  H.  "WELD  BLUNDELL. 

In  the  spring  of  1898,  when  camped  at  Mendi,  in  lat.  9^  5(y,  on  the 
road  between  Adis  Ababa  and  the  Beni  Shangul  in  the  East  Sudan,  I 
discovered  that  the  sharp  bend  of  the  Abai  from  the  west  to  the  north 
had  been  placed  on  the  maps  far  too  high.  Travellers  had  observed  the 
point  where  it  is  joined  b}^  the  Ddibas,  and  had  then  apparently  judged 
its  course,  by  the  visible  profile  of  distant  mountains,  to  have  lain  almost 
due  east  and  west,  and  the  cartographers  had  joined  this  line  in  a 
graoeful  sweep  to  the  last  point  where  the  river  had  been  observed  at 
Asendabo,  a  district  some  130  miles  to  the  east  (at  the  bend  from  south 
to  west).  By  theodolite  observation,  I  fixed  the  bend  of  the  elbow, 
which  is  also  at  the  junction  with  the  Didosa,  from  a  station  at  Oumbi 
where  it  was  visible,  to  be  about  25  miles  south  of  the  point  assigned  to 
it  in  the  maps.  The  trae  course  is  not  far,  in  fact,  from  the  course 
assigned  to  a  river  marked  as  the  Orghesa,  which  river  may  have  been 
seen  or  heard  of,  but  not  recognized  as  the  valley  of  the  Nile.  There  is 
no  such  river,  and  it  can  therefore  be  expunged  from  the  maps.  I 
returned  to  England,  having  no  time  to  make  the  necessary  dStour^ 
owing  to  an  intervening  impassable  country,  and  it  was  not  till  the 
spring  of  last  year  that  I  was  able  to  return  to  the  district.  Taking 
Nejjo  as  a  starting-point,  I  went  by  the  Chochi  range  to  the  Abai 
valley  to  the  point  of  the  junction  with  the  Didesa.  In  the  mean 
time  Mr.  Crosby  did  good  work  along  the  Gojam  side  of  the  Abai,  and, 
as  far  as  could  be  done  at  the  distance  he  was  able  to  approach,  gave 
the  correct  general  course  of  the  river.  After  spending  the  rainy  season 
at  Adis  Ababa  and  the  early  winter  in  the  Lake  Suai  district,  I  started 


*  Bead  at  the  Royal  Oeograpliical  Society,  December  4,  1905.    Map,  p.  656. 
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from  the  capital  on  January  4,  1905,  to  tho  north-west,  to  complete 
the  survey  of  the  Abai  from  tho  point  of  its  westerly  turn  from  south 
to  west  to  the  junction  with  the  Didesa,  i.e,  roughly,  from  long.  37^ 
50'  to  35^ 

Before  starting  to  the  Abai  I  made  an  expedition  to  Lake  Snai,  the 
northernmost  of  the  chain  of  lakes  that  mark  the  rift-valley,  or  great 
depression,  which  starts  from  Lake  Budolf  along  the  Hawash  valley, 
to  the  south  of  the  Great  Plateau  towards  the  Somali  gulf.  There 
are  five  islands  in  this  Lake  Suai,  and  the  difficulty  of  getting 
to  them  under  the  conditions  of  a  voyage  of  several  hours  in  the 
dangerous  oockle-shells  of  native  rafts  that  only  the  amphibious  in- 
habitants of  the  lake-shore  could  manipulate,  lent  some  colour  to  the 
tradition  that  treasure  and  valuables  had  been  deposited  there  during 
troublous  times;  the  halo  of  romance  had  not  been  dissipated,  and, 
in  fact,  had  been  rather  enhanced  by  the  mysterious  hints  of  a  oertain 
journalist  who  had  lately  been  there.  As  seems  usual  with  the  African 
lakes,  the  present  sheet  of  water  lies  far  below  its  original  level.  Two 
distinct  terraces  of  former  shores  rise  some  80  feet  above  the  present 
level,  forming  a  ring  round  that  nearest  to  the  lake  on  the  north,  about 
4  miles  from  the  shore,  marking  a  former  basin.  A  curious  tradition, 
perhaps  suggested  by  the  apparent  elevated  shore,  exists  that  at  some 
far  distant  epoch  what  is  now  the  lake  was  a  kingdom  50  miles  aoross, 
inhabited  by  seventy-eight  chiefs,  and  that  there  was  a  tremendous 
cataclasm,  accompanied  by  extraordinary  noises ;  the  territory  with  its 
population  disappeared  in  a  single  night,  and  the  lake  and  its  islands 
made  their  appearance.  The  shores  on  the  north  side  are  fringed  with 
a  dense  jungle  of  papyrus,  out  of  the  pithy  stems  of  which  the  lake- 
dwellers,  a  tribe  called  Wattn,  make  their  ingenious  but  very  uncom- 
fortable rafts.  They  are  formed  out  of  a  single  bunch  bound  in  a 
solid  round  roll,  and  running  to  a  fine  point  that  is  twisted  up  in  the 
air  and  forms  a  high  stem  or  cutwater ;  two  other  smaller  bunches  are 
tied  to  each  side,  forming  a  bulwark  in  the  hollow  of  which  the  rower 
sits,  and  a  certain  amount  of  stability  is  obtained.  They  are  fearfully' 
crank,  but  quite  unsinkable,  as  the  pith  stalks  are  as  light  and  buoyant 
as  corks.* 

The  voyage  of  two  hours  is  not  inviting  when  the  wind  blows 
strongly  from  the  south.  At  this  time  of  the  year  a  strong  wind 
springs  up,  blowing  from  this  quarter  up  the  lake,  soon  after  sunrise, 
while  swarms  of  hippos  take  their  swims  abroad  in  the  night,  and 
constantly  charge  upon  the  boats,  so  that  the  expedition  has  to  be 
calculated  to  miss  the  encounter  with  hippos  before  sunrise  and  the 
wind  before  midday.  Baron  Erlanger's  party,  who  had  provided  them- 
selves with  various  patent  inventions  in  the  way  of  collapsible  boats 


*  The  nearest  approach  to  them  are  boats  of  TaHinania. 
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spent  two  whole  days  and  nights  drifting  about  at  the  mercy  of  tho 
winds,  floating  water-logged  and  helpless,  bo  that  they  were  near 
finishing  their  expedition  as  soon  as  it  had  began,  in  a  oataatrophe. 
Not  having  any  other  reaouroes,  I  availed  myself  of  the  native  boata, 
lanqaaa  as  they  are  called,  and  had  a  proBperousi  though  somewhat 
nervous  voyage  to  the  principal  island  Adicha,  where  the  so-called 
king  of  the  islands  lives. 

There  are  five  of  these  islands,  called  Adicha,  Tnlu  Quddu,  Fndoro, 
Debra  Sioa,  and  Galala;  but  Adicha  is  the  moat  Important  as  the 


t    (TiNQUi)   D 


royal  seat  and  site  of  a  very  old  church.  On  landing  here  a  seedy- 
loohing  individnal  appeared  at  my  tent-door.  He  wore  a  filthy  shamma 
and  a  string  of  sheep's  inteatines  wound  round  his  head,  a  head- 
dress at  once  simple  and  eCTeotive.  He  led  an  equally  seedy-looking 
sheep  by  a  grass  rope.  Thinking  this  to  be  the  nsual  dargo  or  present 
to  a  new-comer  from  his  Majesty,  I  casually  gave  him  a  dollar,  when 
I  was  informed,  to  my  great  embarraasmeut,  that  I  had  tipped  the  reign- 
ing sovereign.  The  story  of  the  confirmation  of  his  dignities,  snch  as 
they  are,  was  characteristic  of  the  present  Emperor  Menelik.  Some 
fifteen  years  ago,  l>eing  in  the  neighbourhood  to  receive  the  submi'sion 
of  some  rather  tnrb)i)ent  Qal)a  tribes  in  the  neighbonrhood,  he  qneetioned 
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the  pretension  of  his  Majesty  of  the  islands  to  his  title.  The  latter 
thereupon  gave  him  his  full  pedigree,  and  satisfied  the  emperor  of  his 
claim  to  be  fourteenth  in  descent  from  Ama  Yasu,  who  was  King  of 
Abyssinia  in  1682-1706.*  The  following  are  the  names  of  his  genea- 
logical tree :  Alibo  (a  name  of  a  Galla  village  in  Amorro)  his  father, 
Lipse  Bartas,  Waldo  Maskal,  Darkios,  Bantu,  Atto  Eanafu,  Gurgo, 
Ambasa,  Wurka,  Thoma,  Enaro,  Asko,  Ama  Yasn.  He  was  reinstated 
in  his  position,  and  is  now  allowed  an  annual  subsidy  of  food  and 
clothes. 

The  boatmen  and  lake-shore  dwellers  are  of  the  widelv  diffused 
tribe  called  Wattu,  and  are  found  round  Lake  Tsaiia  and  in  Liinmu 
and  in  the  country  north  of  Lake  Rudolf.  They  are  generally  regarded 
by  the  Gallas  and  Amharas  as  an  inferior,  if  not  actually  unclean  race, 
owing  to  their  being  foul  feeders,  eating  hipjx),  elephant,  etc.,  a  form 
of  diet  forbidden  to  the  Amhara.  Their  language,  of  which  T  took  a 
small  vocabulary  and  examples,  does  not  differ,  beyond  slight  dialectic 
variations,  from  the  eastern  branch  of  Gallas  and  Guraghes. 

The  lake  figures  frequently  in  old  chronicles,  and  especially  in  the 
wars  of  the  Gran  in  the  reign  of  Lebna  Dengel,  1 508-40,  and  Galaw- 
dewos  (Claudius),  1540-50.  There  is  an  account  of  Abdel  Kadar  (in 
his  history  of  the  wars  of  Gran)  that  the  Moslem  leader  camped  on 
its  shores,  and  wished  to  make  boats  to  cross  to  the  islands,  given  in 
this  ohroniole  three  in  number,  and  having  three  churches  each. 
Not  even  the  enthusiasm  of  Islam  was  equal  to  the  nervous  strain 
of  this  sort  of  navigation.  His  followers  stoutly  refused,  giving  as  a 
reason  their  want  of  provisions,  and  they  finally  persuaded  the  general 
to  give  up  his  boating  expedition  (*Futuh  el  Habesh,*  p.  371  :  tran. 
H.  Basset). 

The  islands  were  found  to  be  useful  places  for  banishment.     Thns 
Baeda  Maryam  (1468-1478)  punished  an  inconvenient  prophet,  Abba 
Mikael,  head  of  the  monks  of  Dabra  Malago,  for  venturing  to  predict 
that  the  Amharic  army  would  be  defeated  by  the  Moslems  (*  Perruchon 
Eskender,'  pp.  31,  47).     It  was  the  scene,  too,  of  a  bloody  battle  between 
the  Gallas  under  Robale,  son  of  Mudana  (who  succeeded  to  Ilarmiifa  as 
luba,  or  priest-president  of  the  Gallas  confederacy),  and  Sartza  Dengel, 
the  Negus  of  Abyssinia  (1563-1595).     The  king,  according  to  a  curious 
chronicle  written  by  an  Abyssinian  monk  of  the  time,  "  made  a  great 
slaughter  and  carried  away  much  cattle,"  and  tlie  **  Galla  chief  killed 
the  Abyssinian  general,  Zara  Johannis,  and  carried  the  war  as  far  as 
Gojam  after  conqu.ering  Shoa."    The  same  writer  gives  in  his  account 
some  idea  of  this  deadly  secular  straggle  of  Gallas  and  Christians,  and 
the  swaying  north  and  south  of  the  line  of  frontier  with  alternate 


*  He  was  buried  in  an  island  Mebraka  of  Tsatia,  his  remains  taken  on  a  tanqua 
with  great  pomp  (*  Gronaca  Abbrev.,'  F.  Beguinot,  p.  86). 


EXPLOKaTION   in   the  ABAl   BASIN,   ABTSMNIA. 


T^3~'° 


'X- 


5 

i'S'4 


a^i.w.;.^~.>..i-wi.).,„.,Bj; 


«.-ag!ip:-'  -"I-*- 


Tar  flimilr  oT  pnrt  of  o,  mnp  rniiUtd. 
DESCRICAo  EO  EMPERlODZyZHlOPL^ 


534  EXPLORATION   IN  TUB  ABAI   BASIN,  ABTSSINU. 

victory  and  defeat.  He  says  the  struggle  reminded  him  of  the  proverb, 
'*  To-day  to  thee,  to-morrow  to  another ;  victory  given  to  me  now,  now 
to  another ;  but  there  is  one  God  who  rules  over  all."  *  It  must  be  always 
borne  in  mind  that  the  Gallas  gradually  encroached  up  till  their  frontier 
reached  to  a  line  drawn  across  the  west  of  Gojam  along  the  centre  of 
Shoa,  and  that  it  is  within  the  last  eighty  years  that  the  capital  Adis 
Ababa  was  reconquered  from  them  by  the  present  emperor's  grand- 
father, and  only  twenty -five  years  since  the  tribes  among  which  my 
journey  north  to  the  Abai  was  to  pass  were  finally  subdued. 

At  the  beginning  of  the  year,  January  4, 1905,  I  left  Adis  Ababa, 
and,  ascending  the  southern  slope  of  the  plateau,  camped  on  its  edge 
to  the  north-west  of  the  capital.  The  altitude  of  this  extreme  rim  of 
the  great  circular  basalt  plateau  which  forms  the  highlands,  or  dagga, 
as  it  is  called  in  Amharic,  is  about  8900  feet  on  its  southern  lip, 
slightly  higher  on  the  eastern,  the  latter  being  about  10,000  feet  in 
elevation.  The  whole  plateau  is  tilted  to  the  west  on  a  gradient  of 
about  11  feet  per  mile.  The  actual  level  of  the  Kile  bend  is  about 
3000  feet. 

Kitar  and  Wambera,  which  represent  the  top  of  the  original  basalt 
flow  at  the  extreme  western  point  near  the  Abai  valley  and  at  the  edge 
of  the  Sudan  plain,  rise  to  a  level  of  a  little  over  7300.  Besides  this 
general  tilt  of  the  whole  plateau,  there  is  a  central  depression  roughly 
circular,  to  which  the  land  from  the  external  periphery  slopes,  giving  the 
general  conformation  of  a  saucer  with  the  centre  cracked  out,  in  which 
line  of  separation  the  Nile  or  Abai  flows,  while  the  radial  fissures  extend- 
ing to  the  edge  of  the  3000-4000  feet  thick  plateau  of  volcanic  rocks 
are  utilized  by  the  rivers  which  join  the  circular  course  of  the  Abai. 
The  whole  map  would  present  the  general  figure  of  the  sjwkes  of  a 
wheel  running  into  the  hub.  In  the  middle  of  this  hub,  or  circle  (the 
province  of  Gojam),  there  is  a  lofty  range,  the  highest  altitude  attained 
being  over  12,000  feet  by  the  T.  Haba  on  the  Talba  Weha  range. 
Where,  however,  these  cracks  or  fissures  in  the  great  lava-mass 
"vergate"  against  or  unfavourably  to  the  watershed,  there  appear 
great  chasms  of  absolutely  perpendicular  sides  that  suddenly  yawn 
under  the  traveller's  feet  to  lowlying,  often  fertile  worlds  4000  to 
5000  feet  below. 

The  present  seat  of  the  king,  and  the  new  capital  Adis  Ababa,  lies 
on  the  southern  and  more  protected  slope  just  })olow  the  extreme  rim  of 
the  great  plateau,  having  been  removed  there  not  more  than  twenty 
years  ago  (Adis  Ababa  means  the  **  new  flower  "),  owing  to  the  de- 
structive thunderstorms  and  hurricanes  that  the  more  exposed  position 
of  Entotto,  the  former  capital,  was  subjected  to.  The  first  day's  journey 
to  the  north  brings  the  traveller  to   the  upper  level  some  8400  feet 


*  •« 


Zenuliu  la  Galla,"  edit.  Schluichur,  'Gcichioht.  d.  Gulla.' 
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above  the  sea.  The  general  oonformatiou  of  the  tableland  may  be 
likened  to  the  appearance  presented  by  a  section  of  trunk  of  a  tree  after 
a  period  of  drying  and  seasoning ;  the  cracks  begin  at  the  centre,  and  in 
drying  take  a  radial  direction  to  the  circumference.  The  roads,  there- 
fore, largely  follow,  when  possible,  the  high,  almost  level  stretches  of 
the  plateau  cut  out  by  the  ravines;  for  the  cultivation,  as  well  as  the 
healthy  climate,  is  characteristic  of  the  original  elevated  surface,  and  is 
consequently  the  habitation  of  the  **  top  dog,"  the  conquering  Amhario 
race,  and  their  subject  or  agricultural  fellahin,  the  Galla ;  while  the 
under  dog,  the  Shankala,  Gonga,  Gafat,  etc.,  are  driven  into  the  Quorra, 
as  it  is  called — the  hot,  feverish  lower  levels  of  the  fissure  valleys 
— where  they  struggle  against  the  dense  vegetation,  bamboos,  jungles, 
and  generally  undesirable  conditions  allotted  to  those  who  come  off 
second  best  in  the  struggle  for  life. 

The  two  main  roads  from  Adis  Ababa  to  the  nearest  point  on  the 
Abai,  at  Asendabo,  pass  one  a  little  to  the  north-west  of  Falle,  and 
skirted  by  the  great  Mugr  river  gorge,  which  I  followed,  and  the  other, 
starting  more  to  the  west  along  the  Mecha  range,  strikes  nearly  due 
north  and  joins  the  other  in  the  Kutai  district ;  and  finally,  crossing 
the  Gudr  river,  ascends  to  the  Asendabo  Merawi  plain  to  the  ford 
below  Kao.  The  first  road  passes  through  very  fertile  land,  and  is  well 
cultivated,  so  far  as  the  sparse  population  are  able  to  do  so,  the  great 
plain  of  Meta  Hobi  and  Chaffe  Bobi  being  specially  adapted  for  grazing, 
though  I  saw  besides  some  splendid  fields  of  barley.  There  are  two 
very  deep  and  difficult  fissures  to  cross,  that  of  the  river  Urga  or  the 
Gundabrit  valley,  and  that  of  the  Gudr.  The  first  is  the  steepest 
descent  I  ever  saw  in  this  country,  the  last  part  of  the  river  being 
a  8lox)e  of  52°  and  was  practically  a  zigzag  of  steps  in  the  face  of  the 
rock,  and  only  mules  loaded  with  the  greatest  dexterity  and  watched 
with  the  greatest  care  could  come  down  as  mine  did  without  a  single 
accident. 

Nothing  could  be  more  typical  of  the  surprising  effects  of  the 
scenery  produced  by  these  great  open  chasms,  where  the  water-erosion 
has  done  little  to  smooth  away  contours  or  work  out  talus  from  the 
original  wall-like  scarp.  Scrambling  from  the  bottom  of  the  crack, 
4000  feet  deep  and  not  200  yards  across,  the  traveller  lands  on  a  shelf 
representing  the  talus  of  erosion,  and  about  half  a  mile  in  width,  and 
then  by  another  stiff  climb  emerges  on  to  exactly  the  original  level, 
and  sees  stretching  before  him  a  gently  undulating  plain  covered 
with  splendid  timber,  numerous  villages,  and  all  the  characteristics 
of  a  cooler  climate.  Nothing  could  be  more  beautiful  than  the  v^e- 
tation  on  these  high  levels  from  the  Gundabrit  valley  to  the  west.  The 
ground  is  undulating,  and  at  well-arranged  intervals  for  effect  the 
giant  long-leavod  yew  tree,  Podocarpus  eJongatus  ("  Arz "  in  Tigrine), 
rears  a  lofty  deep  green  tower  to  the  height  of  over  100  feet  above 
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the  banks  of  juniper  and  jasmine  laced  with  festoons  of  clematis  that 
form  Ihe  undergrowth,  alternating  with  stretches  of  grass  strewn 
with  flowers  of  all  the  colours  of  the  rainbow. 

Without  exception,  it  is   the  most  beautiful   country  I  have  ever 
seen.     The  rank,  festering  vegetation  that  clings  to  hot  and   dtsbili- 
tating  climates  may  produce  wonderful   e£fects   both  in   pictures  and 
to  the  imagination,  but  is  never  so  really  charming  as  the  fresh,  open 
growth  that  accompanies  the  cooler,  invigorating  air  of  high  altitudes  of 
8000  feet  within  the  tropic.^.   At  each  level  the  same  flora  characteristics 
of  that  altitude  reappear  without  fail.     At  about   4000  to  5000  feet, 
the   giant  gardenia  (^Gardenia  gigantica)  covers  whole   mountain -sides 
for  miles ;  lower  down,  slightly,  though  often  mingled  with  them,  forests 
of  the  Pro  tea,  with  its  great  opal  white  blossoms ;  while  in  Horro  and 
beyond  the  whole  landscape  seemed  to  be  a  combination  of  the  dense 
masses  of  mauve,  shading  off  into  delicate  white,  of  the  veroonia  and 
tamarind   on  a  background  of  the   deep   green   masses   of  the  giant 
cordia.     An    erythrina  appears  here  in  a  new  species,  and   is  very 
effective  with  its  bunches  of  deep  red  blossoms,  set  almost  horizontally 
on  the  very  extremity  of  the  almost  bare  branches.     It  produces  the 
curious  artificial  effect  of  branches  of  flowers  attached  to  the  points  of 
an  enormous  broom.     It  reaches  40  feet  or  more.      The  native  name  is 
Gorech.     The  E,  tomentosa  was  found  by  Heuglin   in  Gojam,  but  is 
markedly  different. 

The  overcrowding  of  the  trees  and  production  of  "  jungle  "  are  largely 
prevented  by  the  burning  of  grass  during  the  dry  season,  a  process 
which,  by  destroying  saplings  and  young  trees,  gives  survivors  room 
to  grow  into  giants,  and  spaces  thus  kept  free  form  open  glades 
exactly  adapted  to  produce  the  effect  of  well-laid-out  grounds.  Alas ! 
the  old  story,  "  Every  prospect  pleases,  and  man  alone  is  vile,"  is  forced 
upon  us  once  more.  Everywhere  lay  abandoned  houses  and  settle- 
ments given  up  by  the  industrious  Galla  owing  to  extortion  and 
oppression  of  their  overlords.  "There  would  be  much  fruit  and  more 
tillage  in  the  country  if  the  gi-eat  men  did  not  ill-treat  the  people, 
and  take  what  they  have,  so  the  latter  do  not  choose  to  provide  more 
than  they  require  and  is  absolutely  necessary."  This  was  written  in 
1520  by  Alvarez,  the  Portuguese  envoy,  and  I  have  not  a  word  to  add. 

It  being  impossible  to  follow  the  Abai  from  Asendabo,  I  had  to 
make  a  dSiour^  doubling  the  gorge  at  the  point  where  the  Finjar 
CGalla  for  "  cataract ")  plunges  from  the  Horro  plateau  3000  feet  into 
the  valley  below.  The  latitude  was  9°  31'  56"  ;  that  of  Kao  9°  49'  50", 
which  lies  about  north-east  of  it.  The  Finjar  takes  its  rise  in  a 
great  swamp  or  reed-choked  lake  of  Chomen.  Here  a  great  battle 
was  fought  twenty-five  years  ago  by  Takla  Hayraauot,  Negus  of 
Gojam,  against  the  Loya  Gallas  under  Doro,  their  chief  and  genera], 
in   which   the   latter   were    defeated    and    his    army   decimated,    the 
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fugitives  fljing  into  the  swamp,  where  they  perished  in  hundreds. 
These  Loya  are  not  mentiooed  in  the  Chronicles,  bat  are  among  the 
list  of  six  tribes  of  Gudru  Gallas  descendants  of  the  fourth  son  of 
Orma — Luku,  Loya,  Serba,  Amilu,  Mallole,  Andar^a  (E.  Basset,  Notes 
to  Chronicle;  October,  November,  December,  1881,  Journal  Asiat.  ; 
Massaja,  'Lectiones  Grammat.,'  pp.  250,  251).  They  were  probably  a 
Gudru  Galla  offshoot,  Gudru  being  one  of  the  great  original  Galla 
tribes  derived  from  Gudru,  the  descendant  of  Sapira,  the  progenitor 
of  the  Boran  tribe  of  Gallas.  On  the  south  of  this  swamp  lies  tbe 
great  peak  of  Tulu  Amara,  and  bounding  it  on  the  east  lies  tlie  range 
of  the  Jimma  mountains,  Gembo  being  the  name  of  the  highest  point. 
On  the  northern  end,  called  Gulecha,  rising  to  9000  feet  in  height, 
is  a  largo  village  and  a  custom  house,  the  seat  of  the  Shum.  The 
lake  is  fed  by  several  streams  from  the  Jimma  range,  and  Jarre, 
Ealecha,  and  others  on  the  north.  From  this  point  the  road  leads 
pretty  nearly  due  north  towards  the  Abai.  At  Shirba  fine  timber  tf 
the  Fodooarpus  makes  its  appearance  again,  and  other  flowering  trees, 
as  gardinia,  dombeya,  and  Buddlea  polyatachya,  standing  out  of  a  wealth 
of  tall  flowers,  among  which  the  heliotrope  blossoms  are  conspicuous, 
and  a  vernonia,  rising  to  such  a  height  as  to  form  great  purple  tunnels 
into  which  a  caravan  completely  disappears. 

From  Jer  Daga  another  slight  detour  has  to  be  taken  to  come  round 
again  to  the  Abai  at  the  Ford  of  Lokman,  below  Lokman  market,  at  the 
head  of  a  road  from  the  south  Lekemti ;  and  about  4  miles  east  of  tbe 
district  of  Dabis  and  5  from  Jer  Daga,  we  cross  a  small  river,  the  Angar, 
the  divide  between  Horro  and  Amorro,  and,  passing  the  market  of  Deru, 
descend  into  the  Lagamsa  river  valley,  leaving  Daga  on  the  north,  and 
reach  the  village  of  Lokman. 

The  next  river  valley  to  Lokman  is  that  of  the  Gonga,  the  divide 
between  Amorro  and  Jidda  district.  Gonga  is  the  survival  of  the 
Gonga  or  Gonka  race,  whose  vocabulary  was  collected  by  Dr.  Beke 
{J,  PhiL  Soc,  April,  1845),  a  Shankala  tribe,  and  probably  allied,  if 
not  of  the  same  race,  as  the  better-known  Shinash  tribe,  which  gives 
its  name  in  the  lowlying  quolla  on  each  side  of  the  Abai  immediately 
on  the  west.*  It  must  be  borne  in  mind  that  these  lowlying  river- 
valleys  and  the  partially  level  talus  just  above  form  the  refuge  of  the 
original  Shankala  (t.^.  slave)  blacks,  the  conquering  Gallas  being  on 
the  higher  and  healthier  grounds,  thus  again  yielding  the  select  sites 
to  their  rulers,  the  Abyssinians.     Accordingly,  the  region  here  being 


*  Tho  GoDga  country,  however,  fljmred  in  Pero  Paez  ronps  a»  nii  important  region, 
and  probably  the  Sinach  displaced  the  inhabitants  as  a  representative  of  the  race. 
There  is  a  pretty  full  vocabulary  given  by  Beke.  The  Gongas  belong  to  tho  ground- 
race  group,  Kaffa  being  the  other  limb,  separated  by  the  intrusion  of  the  Galla  tribes. 
iSee  also  for  tho  improved  later  map  of  P.  Lobo,  tranp.  Legrand,  p.  222. 
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low,  rocky,  covered  with  jungle  and  bamboo,  tlie  names  cease  to  be 
Galla,  and  are  representative  of  the  primitive  ground  races. 

Turning  north  at  Dukon  Grorgis,  we  come  on  to  a  caravan  roaie 
taking  us  to  Wunchit,  the  edge  of  the  plateau  overlooking  the  Abai 
gorge  and  Sinacha,  the  name  given  to  low  levels  on  each  side  of 
the  river,  and  the  ford  Melka  Mabil.  Sinacha,  as  it  was  prouounoed 
to  me  (Dr.  Beke,  ihid.f  says  in  Agawi  it  is  Tzintzi),  is  Shinas  and 
Shenash  (Xenaxa,  d'Abbadie,  ihid.y  pp.  Gl  and  181)  of  the  Chronicles, 
and  the  Sinasse  of  d'Almeida,  '  Histor.  de  Ethiopia  o  alta.,'  fol.  279 ; 
Tellez,  *  Hist.  Geral  de  Ethiopia  o  alta./  liv.  iv.  cap.  iv.  Beke,  who 
came  from  the  north  as  far  as  the  Nile  down  the  valley  of  the  Jinjira 
river,  describes  the  descent  as  *'an  excellent  road,  such  as  I  have 
never  met  with  in  the  Eolla  (valley),"  the  descent  being  most  gradual, 
winding  gently  down  the  sides  of  the  mountains.  He,  however, 
wrongly  conjectures  that  this  was  the  main  route  in  former  days 
between  the  north  and  Enarya.  It  is  mentioned  in  the  ^Chron. 
Susenyos'  (chap.  33.  226  and  39. 142),  and  its  market  Gusman  orGuman, 
as  on  the  road  along  the  northern  bank  of  the  Abai  east  and  west ; 
but  the  road  on  the  south  side  is  difficult,  and  does  not  seem  to  offer 
such  facilities  as  that  at  Lokman  for  passing  to  the  south.  F.  Fer- 
nandez, in  1613,  it  is  true,  went  this  way,  when  passing  from  Gojam  to 
Enarya  (Narea).  In  Gojam  the  viceroy  Cellaxos  (i.e.  Sala  Kristos)  at 
Ombrama  (Wambarema  in  Dr.  Beke's  map,  just  north  of  Sinacha)  gave 
the  Portuguese  **  some  Gallas,  some  Shats,  whom  he  sent  for  to  act  as 
guides  to  Narea  over  a  road  which  traversed  regions  peopled  for  the 
most  part  by  these  two  nations.  Going  west,  after  two  or  three  days* 
journey  across  lands  belonging  to  the  Gonkas,  they  arrived  at  Sinasse 
(Sinacha),  the  principal  town  inhabited  by  the  said  Gonkas,  who  refused 
them  an  escort,  which  on  behalf  of  the  king  they  demanded  for  the 
rest  of  their  journey  to  the  Nile  (Abai).  The  Gonkas  refused  and 
threatened  violence,  and  the  Portuguese  were  obliged  to  apply  to  the 
king  for  soldiers.  In  three  days,  with  this  escort,  they  arrived  at  Mine, 
at  the  place  where  they  cross  the  Nile  almost  facing  the  land  of  Egypt, 
and  west  of  its  source.  They  crossed  on  rafts,  as  the  river  was  in 
flood  (early  as  it  was,  only  the  latter  end  of  April),  and  went  due  south, 
the  route  to  Narea  being  about  50  leagues.  They  were  harassed  by 
bandit  Shats  and  Kaffirs,  and  next  day  crossed  a  small  river  Angar ; 
and  on  the  same  day,  changing  the  direction  of  the  road,  entered  into  a 
dense  forest,  descending  a  long  and  precipitous  path  to  the  banks  of  a 
large  river,  the  Maleg.  Surrounded  by  threatening  Kaffirs,  they  crossed 
and  reached  next  day  the  country  of  Narea,  after  ascending  a  mountain, 
Gauca,  inhabited  by  an  Abyssinian  chief  at)d  a  considerable  following  *' 
(d' Almeida,  lib.  vii.  chap.  xiii.).  In  the  map  of  Pero  Paez,  made 
very  soon  after,  and  probably  founded  on  these  accounts,  Mine  is  put, 
in   accordance   with   the   narrative,  in    the   bend   of  the   Abai   about 
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the  junction  of  the  Dide»a.  Going  west,  therefore,  from  Sinaoha, 
Mine  would  be  probably  a  ford  in  the  Handak  forest;  the  small 
river  Angar  would  be  crossed,  and  the  Maleg*  would  be  the  Didesa, 
though  the  road  does  not  correspond  to  any  of  the  present  roads  from 
the  Abai  to  Lekempti.  The  Shat  country  does  not  appear  in  P.  Paez's 
map,  but  in  Lobo's  map,  as  between  Enarea  and  the  Didesa  corre- 
sponding to  the  region  of  Limmu.  The  Shats  seem  to  Ije  a  branch 
of  the  Gungas  (ibid.,  2,  fol.  338 ;  of.  Guidi,  *  Canzimi  Ge*ezamarina,*  2, 
V,  33;  C.  Kossini,  'Di  un  nuovo  codice  d,  Cr.  Etiop.,'  p.  18),  who,  accord- 
ing to  d'Almeida,  '*  lived  in  the  most  southern  portions  of  Gojam,  having 
come  from  their  own  land  which  was  round  about  the  Nile,  and  are 
great  labourers  and  graziers**  (*Chron.  Abb.,'  p.  39.  Sartza  Dengel 
died  there,  after  eating  fish  at  the  river  Gibbe). 

The  names  of  these  provinces — Jidda,  Chelia,  and  Evanlu — are  all 
represented  by  (ialla  eponyms  in  the  earliest  Genealogies  of  the  Boran 
or  second  great  division  of  Galla  race,  the  first  being  the  Baraytuma. 
Jidda  figures  as  the  son  of  Maoha,  the  son  of  Dacha,  the  son  of  Sapira, 
the  progenitor  of  the  Boran  Gallas.  Of  Jidda  was  born  Hakako,  whose 
firstborn  was  Gudru,  and  second  Liban  (south  of  Gudru  on  the  maps). 
Of  Daale,  the  brother  of  Jidda  was  bom  as  third  son,  Obo — the  Chelia 
Obo  being  probably  a  branch  of  this  family,  and  frequently  appearing 
in  the  wars  of  Susonyos  (MSS.,  t6ic2.  and  B6ttego).  Obo  and  Liban  also 
appear  as  names  of  sons  of  Karayu,  of  the  Baraytuma,  but  these  seem, 
from  their  connection  with  Wollo,  another  of  the  sons  given  to  Karayu, 
to  belong  to  the  eastern  side  of  the  Abyssinian  plateau.  The  Wolio 
Gallas  are  now  the  most  important  of  the  Galla  Muhammedan 
population. 

Ilorru  and  Amorro  do  not  appear  in  the  early  genealogy  of  the 
Zenahu  Galla,  but  are  given  by  Messaja  ('  Lect.  Grammatical,*  pp.  249- 
251)  as  two  of  the  seven  sons  of  Orma  (their  first  reputed  ancestor) — 
Boreua,  Tuloma,  Liban,  Gudru,  Jimma,  Nonno  Horro,  Amorro.  Jimma 
lies  to  the  south  of  Chomen,  and  Nonno  further  to  the  west  and  south 
of  Gudru. 

After  crossing  the  Evantu  mountain  range,  we  again  met  the  Abai 
on  its  southward  sweep,  and,  following  its  direction,  struck  the 
Welmel  tributary  which  divides  Evantu  from  the  Limmu  range  and 
district.  The  Welmel  is  the  next  most  important  affluent  of  the  Abai 
since  the  Gudr,  and  drains  the  watershed  north  of  Lekempti,  and 
the  water-parting  on  the  west  of  which  is  the  Didesa  valley.  At  the 
point  of  crossing  in  lat.  10°  1'  the  stream  is  70  feet  wide  and  3  feet  deep, 
running  through  a  steep-sided  channel  at  about  2j  miles  an  hour.     The 


*■  D'Abbadie'fj  ucrvant  had  not  huard  of  Muleg.  I  am  iucliucd  to  think  that 
Fernaiitiez  miutook  tho  name  **  Molka,"  the  Amhario  word  for  "  ford,"  for  the  name  of 
Iho  river. 
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name  i»  duplicated  in  the  south  as  a  branch  of  the  river  in  Arassi  Galla- 
land  (Bottego). 

Tulu  Weni  is  the  highest  point  of  the  Limmu  range,  and  is  a  con- 
spicuous landmark  visible  from  both  Lekempti  and  Gulecha  mentioned 
above,  the  northerly  point  of  the  Jimma  range;  it  served  as  a  moet 
valuable  point  in  the  triangnlation. 

The  descent  from  Adisa,  the  spur  of  the  Limmu  range,  into  the 
Handak  forest  is  very  steep,  and  the  iirst  camp  was  a  drop  from  7160 
to  4050  feet,  and  from  high,  bracing,  cool  atmosphere  to  the  thick 
jungle  smothered  in  grass  10  to  12  feet  high,  a  dense  pall  of  smoke 
brooding  over  the  sweltering  valley,  caused  by  the  great  tracts  of  burn- 
ing grass  and  undergrowth.  The  vegetation,  as  usual,  changes  oom- 
pletoly  with  the  altitude.  The  principal  tree  was  protea  and  some 
gardenias,  but  the  blossoms  of  the  former  had  shrivelled  up  in  the  fires, 
though  they  were  in  full  array  of  their  splendid  bright  green  leavee, 
which  come  out  just  he  fore  the  rains.  The  whole  of  this  Didesa  valley, 
like  that  of  the  Dabus,  is  scooped  out  to  the  gneiss  and  schistose  forma- 
tions below  the  basalt,  and  covered  over  a  large  portion  with  broken 
quartz.  After  three  stifling  days*  march  with  very  unwholesome  water 
in  rock  clefts  in  the  river  Lugo's  partially  dried-up  bed,  we  arrived  on 
the  fourth  morning  at  the  Melka  Gombale,  an  easy  ford  over  the  Nile 
about  13  miles  east  of  its  junction  with  the  Didesa.  The  level  of  the 
bed  is  2310  feet. 

On  crossing  the  Abai,  we  found  ourselves  abandoned  by  our  guide 
and  in  a  howling  wilderness.  A  pioneer  party  sent  ahead  could  make 
no  guess  at  a  possible  road,  and  so  I  resigned  myself  to  a  passing 
native.  From  all  appearance  this  seemed  a  very  poor  chance  indeed  io 
such  an  absolutely  lonely  region,  but  by  good  luck  a  Galla  with  a 
donkey  and  a  pack  of  dry  goods  happened  to  be  crossing  to  the  Shum's 
house  on  Sarebanti,  the  lofty  peak  for  which  we  had  been  steering 
far  from  the  other  side  of  the  Handak.  After  making  an  extortionate 
bargain,  we  were  steered  up  a  rooky  bed  of  a  dried-up  stream,  over 
huge  slippery  boulders  and  deep  holes,  an  appalling  scramble  on  to  a 
steep  ridge,  after  which  only  the  gradients  made  the  road  difficult.  The 
short  struggle  was  expensive;  my  horse  sprained  his  shoulder  badly 
though  running  loose,  and  a  mule  slipped  o£f  the  side  of  a  precipice  and 
fell  at  least  40  feet,  luckily  into  a  dense  jungle  of  shrubs  that  broke 
the  fall  and  saved  his  bones. 

The  Abai,  at  this  ix)int  striking  away  from  the  shoulder  of  the  Limmu 
range  at  a  spur  called  Endibo,  is  arrested  in  its  further  progress  south, 
and,  making  a  few  bends  round  the  base  of  Tulu  Sarebanti  across  the 
Handak  forest  depression,  receives  the  waters  of  the  Hide^a,  and  then 
turns  about  north  to  lat.  11  ,  in  Sudan  territory.  The  Didesa  is  the 
moet  important  river  that  flows  into  the  Abai  except  the  combined 
Adabai   and  Wunchit,  which  join  it  in  lat.    10'  2',  before  the  great 
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river  turns  to  the  west.  The  cliBcbarge  is  one  of  onormon«  f 
tioofi.  When  I  was  there  in 
April,  1904,  at  the  point  of  tfao 
junctioD  there  was  only  one  of 
the  two  channels  in  which 
water  was  flowing,  and  this 
meaau  red  about  110  yards 
across,  and  was  not  more  than 
3  feet  deep.  The  other  channel, 
separated  hy  an  island,  was 
125  yards  acroBs  and  perfectly 
dr3-.  while  the  height  of  the 
Sood  measured  1>y  the  high- 
water  indications  on  the  bank, 
would  have  represented  a  depth 
of  over  r>  feet  in  the  middle 
section  of  this  channel.  This 
gives  an  idea  of  the  futility  of 
measurements.  It  is  like  try- 
ing to  <'al(,'ulate  the  discharge 
at  a  tap  without  knowing  when 
or  how  long  the  tap  is  turned 

'I'ho  name  Didesa  appears 
to  he  modem.  I  see  no  men- 
tion of  it  in  any  old  aocounts 
lieforo  I8G1,  when  d'ALbadie 
wan  travelling  in  Western  Shoa 
nm!  made  inquiries,  lloth  he 
and  hia  fellow  -  travellers, 
Massya  and  others,  seemed  to 
havo  made  an  cxtraordiuarj- 
error  as  to  the  distance  of  the 
Blue  Nile,  and  were  ready 
to  believe  that  Ihe  Didesn  was 
really  that  river;  d'AI>badie 
generally  shows  an  inclination 
to  doubt  the  very  few  reliable 
native  reports,  and  iv3oept  those 
that  were  most  wildly  inar- 
curate. 

The  Handak  forest  has  al- 
ways been  famous  as  a  favour- 
ite haimt  for  elephants.  They 
seem  to  come  up  towards  the 
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Nile  by  both  the  Didesa  and  Dabus  rivers,  attracted,  no  doabt,  in  the 
latter  river-bed  by  the  rich  growth  of  young  bamboo.  North  of  the 
junction  of  the  Didesa  are  the  Naga  Shankalas,  the  Handak  or  south 
side  being,, only  visited  by  hunters  from  the  north  for  buffalo  and 
antelope,  hartebeast,  and  tetel.  The  Naga,  d'Abbadie  was  informed, 
were  not  killed  by  the  Gallas,  as  they  paid  tribute. 

It  is  curious  that  this  Naga  tribe,  hunters  of  elephant,  and  eaters 
of  elephant  flesh  should  bear  the  name  of  the  old  Ethiopio  or  Geez 
name  for  elephant,  Nage.  The  modern  Abyssinian  name  is  Zehon, 
Tigre,  Zehul;  Somali  Dogon.  The  kindred  languages  Afar  and  Saho 
have  Dakano.  On  the  north,  in  Bilin  it  is  Jana ;  in  Ghamir,  Jan ;  in 
the  south,  in  EafliEi,  it  is  Dangiyo,  Gonga,  Daugaso;  Wolamo  and 
Warata,  Dangarsa ;  Falasha,  Jani.  Ouly  two  languages  in  this  group 
have  an  entirely  different  word — the  Agau,  Harmaj,  and  the  Galla,  Arba. 
We  have  in  this  word  Jan  a  suggested  explanation  of  the  title  given 
to  the  emperor,  in  ordinary  usage,  meaning  **  his  Majesty,"  Jan  Hoy. 
It  is  given  by  a  passage  in  the  chronicle  of  Mahdara  ]\Iaryara.  The 
King  Sarza  Dengel  was  engaged  in  a  military  expedition  camped  in 
Dambya,  and  was  surprised  to  hear  the  inhabitants  shout  "Jan  Hoy," 
which  means  *'HiI  elephant,"  at  an  elephant  which  was  destro3*ing 
a  field  of  com,  and  fled  when  accosted  with  these  objurgations.  Then 
the  king  said  that  whenever  he  went  to  pillage  corn,  if  the  people 
cried  •* Jan  Hoy!"  he  would  consider  their  claims  and  redress  their 
wrongs.  From  this  arose  the  custom  of  addressing  the  king  as  Jan 
Hoy,  as  an  equivalent  for  asking  for  justice,  the  expression  gradually 
losing  its  special  significance  and  becoming  the  ordinary  term  of  address 
when  speaking  of  his  Majesty  (Esteves  Pereira,  '  O  Elephante  em 
Ethiopia,'  p.  7).  The  earliest  notice  appears  on  an  hieroglyphic 
inscription  on  the  Stele  of  Pithom  in  Ihe  year  2G4  B.C.,  where  it 
is  mentioned,  after  founding  a  colony  of  Ptolemais  Pheron  at  the  end 
of  the  land  of  the  Negroes,  "  the  Egyptian  admiral  hunted  many 
elephants.** 

In  the  inscription  of  Adulis,  Ptolemy  Eaergetes  (246-221  B.a) 
declares  he  made  war  in  Asia  with  a  great  army  of  soldiers,  ships, 
and  Ethiopic  elephants.  The  *  Periplus,  Maris  Erythraei,'  written  about 
67  A.D.,  mentions  elephant-hunting  in  the  neighbourhood  of  the 
Nile,  and  says  the  ivory  was  brought  to  Axum,  and  then  to  the  port  of 
Adulis.  In  the  Geez  inscriptions  of  Axum,  which  go  back  to  the  sixth 
century,  mention  is  made  of  an  elephant  corps  called  Sarve  Dakan, 
which,  I  think,  shows  that  these  elephants  were  Indian,  and  accounts 
for  the  Indian  name  in  ancient  Ethiopic*  The  ivory  trade  seems  to 
have    been   flourishing    in    the   days  of  Cosmas   Indicopleustes,  who 


*  Cf.  Tigrine,  o^a  =  Sanscrit  ahi  ("cow");    n'de   Halevy.   'Rev.  Semit./   1896, 
p.  64. 
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wrote  about  54.^  a.d.  He  says  "  tho  Ethiopiftna  do  not  know  how 
to  domestictite  their  elephants,  and  if  it  happens  that  a  king  desirea 
one  for  Bpectacnlar  purpoaee,  they  catch  Bmall  ones  and  train  them. 
They  export  the  tusks  to  Persia,  Homeritiila,  and  to  the  Roman 
Empire."  In  the  present  day  the  killing  of  an  elephant  is  celebrated  by 
festive  dances  and  a  traditional  chant  for  the  Goro  Gadai,  or  the  killer 
of  the  monst«r.    The  Gallas,  in  honoar  of  the  performance,  shave  their 


THK  Tin.  AS  A  TBOPHT. 


heads,  leaving  a  high  tuft  of  hair  in  the  middle,*  jnst  as  they  do 
after  slaying  an  enemy,  and  after  certain  ceremonial  rites  (vide  'Zenahu 
la  Qalla  Schleicher,'  p.  27).  The  Ahyssinians  decorate  themBelves  with 
a  small  earring,  Tho  hero  is  permitted  to  blow  hia  own  trumpet  in  a 
"  war  boast,"  called  the  "  Fakar,"  an  ancient,  time-honoured  onstora  (in 


*  TliiB  cniib>m  rniiB  tbrongh  matt  of  South  Arabia  and  Hebrew  races  in  anoieot 
days.  Waniors  cut  their  liair  and  offer  hair  np  at  ahrines  of  gnda  (riitt  Rntiertson 
Smith,  'Religion  of  Semite*;'  WellhauBcn, 'Heidentbom,'  p.  161). 
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default  of  newspapers),  both  for  servants,  soldiers,  and  commanders  at 
periods  of  festivities  or  military  parade,  for  the  purpose  of  calling 
attention  to  their  deserts. 

The  Shankalas  are  mostly  eaters  of  elephant,  as  well  as  hnnfeiB. 
For  tracking  they  use  a  small  sort  of  whippet  with  a  fox-terrier  shaped 
head — very  clever  and  quick  dogs.  They  are  pourtrayed  with  perfect 
accuracy  in  the  monuments  of  Thothmes  at  Thebes  (vide  *  Denkm/  ilL 
31,  a,  11 ;  xii.  26). 

At  the  junction   of  the  Didesa   the   serious  work  of  goldwashing 
begins,  and  continues  along  the  Nile  and  down  the  course  of  the  Dabns 
and  its  tributaries.     The  deep  erosion  of  the  upper  strata  of  basalt  and 
trap,  and  subsequent  decomposition,  lays  bare  the  gneissio  and  horn- 
blendic  schist  formations  below,  so  that  nearly  the  whole  country  from 
the  foot  of  Chochi  to  the  river,  a  distance  of  15  miles,  is  covered  with 
quartz  pebbles  and  boulders,  and  shows  numerous  outcrops.    The  deoom- 
posod  portions  of  the  reefs  are  strewn  over  the  ground,  and  the  gold 
they  contain  is  thus  washed  into  the  small  streams,  and  then  carried 
into  the  Abai.     Gangs  of  Gallas  from  around  Nejjo  come  in  shifts,  and 
I  have  met  over  a  hundred  at  a  time  going  down  or  coming  up,  laden 
with  their  simple  paraphernalia :  an  oblong  shallow  dish,  a  sharpened 
stake,  a  flat  curved  scoop  like  a  hockey-stick,  a  small  gourd  with  a 
string  to  &6ten  over  their  head  and  hang  behind  their  ears,  for  carry- 
ing the  gold  nuggets,  and,  lastly,  a  huge  pipe  called  a  "  gaia"  held  like 
a  Persian  Kalian,  made  out  of  a  gourd.     Nejjo  is  the  principal  market, 
and  the  gold-quarter  presents  a  lively  and  curious  aspect.     The  stock- 
in-trade  is  a  small  neatly  worked  basket,  containing  pebbles  ground  to 
equal  the  weights  required  for  weighing  out  the  gold,  a  small  copper 
balance,  and  finally,  the  gold-dust  in  quills    The  amount  of  gold  exported 
from  Nejjo  has  been  put  by  engineers  living  there  at  about  £80,000  a 
year,  and  the  tribute  of  the  king  is  about  one-half  of  this.    It  is  hard  to 
apportion  the  amount  to  different  localities,  but,  judging  by  report  and 
the  number  of  men  employed,  by  far  the  largest  quantity,  probably 
about  three-quarters,  comes  from  the  Dabus  and  the  Beni  Shangul  rivers, 
the  Tumat  and  its  tributaries,  while   the  district  of  the  Nile-Didesa 
junction  brings  a  certain  quantity,  as  well  as  the  immediate  neighbour- 
hood of  Nejjo. 

The  Dabup,  with  its  affluents,  is  worked  by  gold-washers  for  some- 
thing like  40  miles  of  its  course ;  but  last  season  the  greatest  number 
of  men — it  was  calculated  over  2000 — were  employed  in  the  wider 
and  slower-flowing  reaches  of  the  last  20  miles  of  its  course  to  the 
Abai. 

The  history  of  this  gold  industry  is  not  difficult  to  trace  back  to  early 
days  and  some  antiquity  may  be  claimed  for  these  workers'  ancestors, 
seeing  that  alluvial  gold  is  always  easy  to  get,  and  could  not  have 
escaped  the  notice  of  natives  in  earliest  times.      The  rings  that  are 
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iiiude  lit  Nujjo  and  tfae  Boui  Sbangul  ate  exootly  thuue  of  the  luouumentH 
ut  Oxatirseu  and  TliothmeB.  Coamoit  Indicupleustes  deBoriLes  liow  the 
kiu}^  of  tUe  Axumites  every  other  year  through  the  GoTornor  of  Agan 
eenda  thither  Biiecial  agents  to  bargain  Ibr  the  gold.  He  then  goes 
oQ  to  d<:Bcril)o  the  Eamo  eyutem  of  bargHiuing  an  that  described  by 
Herodotus.  Not  uodera  tun  ding  the  Dative  language,  they  offered 
meat  and  various  artiolcH  by  leaving  thoni  on  the  grouud  and  then 


retiring.  In  excbaogo  for  theee  the  uati 
like  peaH  (Sipfia.  =  liipiue«).  After  vari 
price  by  adding  or  tafcing  away  the 


brought  gold  in  nuggets 
iuuH  atteiuptu  tu  adjust  the 
ioutt  articles  till  Loth  par  tie 


were  sutiuGed,  the  bargain  was  struck,     lie  adds,  "  the  sources  of  the 


OAU.A  UOLDWISUZBS 


Nile  He  somewhere  in  these  parte,  and  rain  falls  in  torrents,  and  there 
are  many  snakes,  and  a  multitude  of  rivers  that  all  flow  into  the  Nile," 
While  deGcribiog  the  inscription  at  Axum,  he  makes  the  following 
kJcolion  on  a  region  Sasu  (Easu,  according  to  Dillmann) :  "  The  land 
of  Sasu,  where  there  is  much  gold  that  is  known  as  Tanoharas  in  the 
remotest  parts  of  Ethiopia."  This  may  be  the  teogaira,*  or  gold  rings, 
the  name  fur  a  ring  for  the  arm  among  the  Shankala  gold-washers  at 

•  Uillniiinn  (K.  Alia.l.  ».   Witen.,  1807)  givee  ailangtiol    (Bilin)  nnd  adangtira 

(Tigriut),  msBDiug  "a  bone."     Bat  oltbougli  tli«y  oollect  tho  duet  in  quillB,  they 

prubublj-  always  mi'lted  the  gold  into  ringB  for  long  tranapoct.     There  U  a  Gnjerat 

and  iiuiiiiL'rit  nonl,  tankara  =  quattier,  or  niiuer,  wkioh uiay  aBoid  tlie  true  explauatioD. 

No.  VI.— JuBi,  190«.]  2  p 
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the  present  day.  The  Arah  geographers  are,  as  usual,  very  precise, 
but  very  confused.  1S\  Edrisi  says,  that  on  the  Blue  Nile  there  is 
a  small  town,  Najagha ;  then  it  is  six  days  to  Marcata,  and  there  is 
Jubaita  (eight  days  further)  in  a  desert,  and  here  the  people  drink 
water  from  wells,  and  are  given  up  to  gold  and  silver  mining.  The 
mines  are  in  Mount  of  Muris,  four  days  from  Jubaita.  From  the  latter 
to  Zeila  is  fourteen  days.  He  says  "  the  exports  from  the  east  coast  of 
SomalUand  were  slaves  and  silver,  and  as  to  gold  it  is  rare." 

Another  writer,  Ibn  Haukal,  seems  to  have  the  mines  now  being 
developed  in  the  direction  of  Suakin  in  his  mind.  Speaking  of  the 
Bajeh,  situated  between  Habesh  and  Nubia,  '*  where  the  inhabitants  are 
blacker  than  Abyssinians,  and  where  they  have  neither  cities  nor 
villages  nor  cultivated  ground,  there  are  gold-mines  which  extend 
from  near  the  borders  of  Egypt  to  a  certain  castle  on  the  east  coast, 
which  they  call  Assat  (or  Assab).  Among  these  mines  is  a  place  called 
Allamy,  situated  on  level  ground.  There  are  not  in  any  quarter  of  the 
world  such  gold-mines  as  these."  *  As  a  specimen  of  geographical  vagae- 
ness,  I  will  give  the  following  from  El  Hamadhani,  who  compiled  a 
sort  of  Arabic  Baedeker  of  the  towns  and  countries  of  the  Arab  empire. 
He  says,  **  Behind  the  country  of  Aiwa  (Aloa)  there  is  a  nation  of 
blacks  called  Takina.  They  go  naked,  like  the  Zang  (slaves).  In  this 
country  gold  grows  or  sprouts,  and  in  their  country  the  Nile  forks,  and 
they  assert  its  rising  is  there,  and  behind  the  rising  (the  source  of  the 
Nile)  there  is  darkness,  and  behind  the  darkness  there  is  water  in  which 
gold  grows,  in  the  land  of  Takina  and  Ghana." 

The  Portuguese  travellers,  however,  who  first  penetrated  to  the 
court  of  the  Negus  frequently  mention  the  great  amount  of  gold  that 
was  paid  in  tribute,  especially  from  the  country  of  Enarya.  The 
Ohronicles  of  the  reign  of  Susenyos,  for  instance,  are  often  concerned 
with  expeditions  to  Wambera  in  the  west  towards  the  Fasay,  and  to 
Enarya  in  the  south,  to  collect  their  gold  tribute. 

The  Patriarch  Bermudez,  who  said  he  travelled  to  the  west  along 
the  Nile  (about  1545),  gives  an  amusing  mixture  of  fact  and  fable  in 
his  description.  He  speaks  of  a  country  west  of  Damot,  called  Conche, 
which  may  be  where  a  chief  lived  called  Ash  Gugce  (perhaps  Dejas, 
Guksa),  Lord  of  Wealth.  He  took  them  across  the  large  river  (Didesa, 
apparently),  and  rightly  describes  the  system  of  inflating  leather  sacks 
and  skins,  which  they  put  under  their  necks  to  swim  across.  On  the 
other  side,  where  the  land  is  barren  and  red  (there  are  wide  tracts  of  very 


♦  Assab  is  the  Aidhab  of  Ibn  Batuta,  and  Allamy  is  the  Allake  of  Makrizi,  betw(»exi 
Abu  Hammed  and  Suakin.  Diodorus,  quoting  Agatliarchides,  gives  an  inierustiug 
account  of  the  manner  of  working  these  mines,  and  full  purticulare  of  the  system  of 
boring  and  crushing  CHist.,'  vol.  3,c.  12,  etc.  ;  vide  Wilkinson,  JM.O.S.,  vol.  2,  p.  47), 
by  using  children  like  chimney-sweeps  to  crawl  into  the  shafts  and  pull  out  the  quartz 
fragments. 
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deeply  iroa-impregnalud  soil),  he  says,  "  The  soil  contains  two  parte  of 
gold  to  one  of  earth ;  this  is  what  is  obtained  by  melting,  for  which 
there  are  many  artificers  in  the  country,  as  many  as  there  are  black- 
smiths here,  and  more,  for  gold  is  more  oommou  there  than  iron  is 
here." 

King  Claudius,  to  verify  the  facts  better,  sent  some  of  his  men 
ftcroHS.  They  went  over  and  brought  some  of  the  earth,  such  as  Ihe 
others  had  brought,  which,  wLeu  melted  down,  yielded  as  much  as  the 
other.  He  also  showed  them  acioss  another  river,  a  mountain  which 
shone   in  places  like  the  nun,  evidently  one  of  these   great  outcrops 


of  (juartz  that  ard  so  frequent  alocg  the  river-ohaDnels.  The  chief  told 
the  kiug  that  it  was  all  gold,  whereupon  he  was  so  delighted  that  he 
determined  to  make  him  a  Christian.  His  reliability  is  somewhat 
diecounted  by  the  patriarch  interlarding  bis  account  with  equally 
solemn  relations  of  griffins, "  which  are  birds  eo  large  that  they  kill 
buffaloes  and  raise  them  in  their  claws  as  an  eag[Q  lifts  a  rabbit."  "  It 
is  Kitid,"  he  goes  on,  "in  certain  precipitous  and  uninhabited  mountains 
is  born  and  lives  the  bird  Phoenix,  which  is  solo  and  alone  in  the  world, 
and  is  one  of  the  marvels  of  nature."  Certainly  if  he  ever  saw  a  party 
of  black  giant  b'>mbillB  stalking  about  and  prodding  in  the  soil,  he 
might  be  forgiven  for  having  his  ignorance  worked  upon  enough  to 

2  F  2 
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believe  them  "  cap-ible  du  tout."  A  grain,  however,  of  uncoDncioas 
information  occaBionally  appears  in  the  mass  of  ignoranoe,  as  when, 
for  iostance,  he  describes  the  gold  that  comes  from  the  iDterior  as 
having  **  points  and  shapes  like  some  that  comes  from  the  Antillts " 
("  que  o  do  serta  tern  pontas  on  area  com  o  algum  que  vem  das 
Antilhas"),  which  seems  to  indicate  the  pointed  and  upiouled  nuggets 
that  are  found  decomposed  out  of  the  pyrites  and  washed  out  into 
the  small  streams,  specimens  of  which  I  have  myself  obtained  in  the 
Nejjo  market.*  A  more  reliable  authority,  Castanhoso,  one  of  the 
dauntless  body  of  450  Portuguese  who  went  under  Gristoao  da  Gama 
to  the  assistance  of  King  Claudius  against  the  famou8  Gran,  or  the 
left-handed,  in  1541,  tells  us  of  the  inducements  the  king  held 
out  to  these  Portuguese  to  remain  in  the  country  after  the  death  and 
defeat  of  the  Moslem  enemy.  The  **  preste,"  he  says,  '*  ordered  the 
collection  of  all  the  chalices  and  crosseei,  and  of  all  the  silver  from  the 
churches,  and  of  all  the  ornaments  and  bracelets  of  his  mother,  aister 
and  relatives,  and  gave  them  to  them,  regretting  much  that  he  ocmld 
give  no  more.  He  begged  them  not  to  go,  for  there  was  mnoh  gold  in 
the  country  which  he  would  give  them ;  for  far  inland  there  wero 
bestial  Caffirs,  who  came  in  gangs  on  foot  with  much  gold  in  baga  at 
their  sides  to  a  fair  in  the  liack  of  his  kingdom,  which  marches  with 
these  Caffres,  which  country  is  called  Damot ;  that  these  negroes  gave 
the  gold  in  exchange  for  inferior  and  coarse  Indian  clothes  and  beads 
of  red,  blue,  and  green  earth,  which  they  valued  highly,  and  gold  very 
little ;  that  if  they  would  accompany  him  to  that  country  they  iRronld 
conquer  the  mines,  where  they  oould  glnt  themselves  with  gold.^ 
Bermudez  makes  out  that  he  accompanied  the  king  on  this  expedition, 
but  the  other  Portuguese,  to  their  honour,  would  not  be  tempted,  saying 
that  '*  they  did  not  come  to  that  country  for  any  profit,  only  to  serve 
God  and  the  King  our  Lord." 

The  principal  Galla  tribe  engaged  in  the  gold  industry  are  those  of  the 
Komo,  a  branch  of  the  Gosa  tribe  dwelling  at  Nejjo  and  the  surrounding 
districts.  This  Gosa  Komo  tribe  extends  to  the  Didesa  river.  Another 
branch  of  the  Gosa  are  the  Gosa  Mao  in  Gojam,  and  Gosa  Layo  in  the 
south  and  west  of  Nejjo,  and  Gosa  Chemessi  towards  the  Dabus.  The 
name  does  not  occur  among  the  Chronicles,  but  they  are  probably  a 
branch  of  the  great  Limmu  group  (D'Abbalie  is  informed  (p.  174,  ibid.) 
of  the  Komo  and  Mao  tribes  round  Gulisa,  a  little  south- west  of  Nejjo, 
but  wrongly  described  as  negroes),  and  extended  north  as  the  original 
Shankalas  were  dispossessed  and  dispersed.  A  type  appears  frequently 
among  them  closely  approaching  that  described  by  the  Portuguese  of 
Enarea  (P.  D' Almeida,  *  Hist,  do  Ethiop.  o  alta.,'  chap,  xiv.)  as  having 

♦  Rusegger  (*  Reisen,'  p.  311)  describes  the  grains  of  gold  in  Tim,  west  of  the  White 
Nile.  The  character  of  the  gold  grains  in  the  more  watered  regions  of  East  Sudan 
■bowed  naturally  a  more  rounded  and  leafy  water- worn  character. 
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fine  lips  and  atraiglit  nosea,  without  any  charaoteriatioa  of  negroes. 
They  jirobably  spread  north,  attracted  by  the  gnld  industry.  Their  old 
system  of  governmenf,  by  the  election  of  a  pritat-king.  called  a  Luba 
(formerly  elected  from  each  of  the  great  aepts  or  clans  in  relation), seems 
to  have  grudually  broken  down  before  the  steady  pressure  of  the 
Abysatnian  rule,  and  their  ruler  is  now  a  Galla  chief  of  the  tribe, 
and  received  an  Abyssinian  ofiioial  title  of  "  Dejasmach."  Not  only 
this,  but  their  primitive  paganism  is  giving  nay  to  Abyssinian  Chiis- 
tianity.  The  present  ohief,  who  began  life  as  "  Qumsa,"  was  baptized 
with    most  of  his  followers  and   soldiers,  and    blossomed   out  into  a 


Dejasmaofa  Gabr  Egsiabeber,  or  "  servaiit  of  Qoil,"  and  the  rest  took 
Christian  names  of  similar  import.  They  still  maintain,  however, 
their  nystem  of  an  eight-year  epoch  or  division  of  time,  and  the 
ceremnniea  of  the  bntta  (or  eight-year  period)  atill  continue,  though 
the  power  of  the  Luba  within  Aby*8iDian  jurisdiction  has  been 
merged  into  that  uf  ofRoials  appointed  by  the  king.  This  Luba  was 
described  by  Krapf  ('Travels,'  p,  76)  thus:  "He  lets  his  hair  float 
wildly,  carries  a  bell  in  his  hand,  and  a  copper  frontlet  encircles  his 
brow.  '  Luva,  cnjus  imperio  Phyiarchl  parent  Bed  nonnisi  in  bello. 
Primnm  ejus  faoinna  eat  cogere  plebem  et  Habessiniam  irrumpere ' 
(Lndoir,  lib.  i.  c.  16).*    He  might,  in  fact,  be  regarded  as  a  sort  of 

.■a)  mny  be 


•  Lubn  <nr.  ng  Ludof  spolla  it  tlimugh  a  n 

ntive  promin  Pint  ion,  I,i 

idontiflod  with  thP  Hebrew  Loyi.  -h  ( tyl j]  ■  '"-"ft 

,of  theSonth  ArabioD 

(Eating,  :I7.  49,  an.l  55), 
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eleoted  mad  Mnllah  for  declaring  war  and  inciting  to  raid,  and  the 
curtailment  of  his  power  has  not  heen  any  loss  to  the  cause  of  peace 
and  good  government. 

The  following  is  an  account  of  the  election  of  a  Luha  as  vritnessed 
hy  one  of  the  Italian  engineers  at  Nejjo,  Mr.  Paradisi  The  day  is  fixed 
as  lucky  according  to  divination  by  the  Mora  Ilalcha,  or  Hamspex, 
generally  towards  the  end  of  September  or  October  1.  Those  who  partici- 
pate in  the  election,  and  chief  performers,  have  to  nnmber  five  '*  butta," 
i,e,  forty  years  of  age,  and  at  the  time  appointed  meet  by  the  river  Alaltn 
(a  name  for  rivers  of  frequent  occurrence  in  Galla  country).  Each  kills 
a  bullock  as  a  sacrificial  victim  in  honour  of  their  god  Waq,  and  carries 
a  piece  of  the  hide  on  his  head  to  the  place  of  meeting,  and  all  smear 
themselves  with  the  blood,  as  well  as  a  plentiful  unction  of  butter. 
Traditional  chants  are  sung,  and  the  day  ends  in  general  orgy.  The 
third  year  of  the  period  the  elected  takes  the  name  of  Luboma,  and  all 
those  who  participated  are  circumcised.  At  the  end  of  the  term  of  eight 
years  they  again  meet  at  the  Alaltu  river,  and  a  man  is  elected,  who, 
taking  the  name  of  Abba  Gaffaddu  (or  the  interrogator),  puts  him  under 
an  examination  as  to  whether  a  father  or  mother  or  any  of  his  family 
have  died,  if  he  has  quarrelled  or  ill  treated  any  of  his  neighbours, 
if  he  has  been  industrious,  even  if  any  animal  of  his  has  been  ill  or 
died  of  disease,  and,  finally,  if  any  one  has  had  to  complain  of  his 
behaviour.  The  Luba  elect  then  is  presented  with  a  spear  and  kills 
a  bullock,  and  each  person  anoints  his  head  with  the  blood,  and  a 
rush  takes  place  to  seize  a  piece  of  the  hide,  and  every  one  who  has 
got  one  distributes  the  bits  to  his  friends  and  relations  for  lack. 
This  hide  ceremony  reminds  one  of  the  part  played  by  the  skin  of  a 
victim  in  Arabia,  Greece,  and  Home.  The  skin  of  a  victim  was  saored, 
according  to  Herodotus,  to  the  Libyans.  A  girdle  of  the  skin  was 
made  into  amulets  for  Arab  children,  and  magical  thongs  were  cut 
from  the  skin  of  the  Piaculum  by  the  Luperci  at  the  Lupercalia  games 
in  ancient  Rome  (cp.  dressing  in  hides,  etc.,  at  feast  of  Dionysos : 
Boissonade,  *  Anec.  Greca,'  vol.  5).  The  smearing  with  blood  is  also 
universal  among  Semites — both  as  making  the  god  participant  and 
constitating  blood  brotherhood  (vide  R.  Smith,  ibid.,  p.  321 ;  Well- 
hausen,  'Heid.,'  p.  125). 

The  higher  lands  round  Mendi  are  the  furthest  extension  in  this 
direction  of  the  Galla.  We  now  descend  into  a  hotter  and  lower 
country  inhabited  by  the  Shankalla  or  East  Sudan  races.  The  Berta 
used  to  be  the  principal  tribe  in  these  parts,  but  the  Dervishes  so  com- 
pletely wiped  them  out  that  the  answer  of  the  Arab  guide  to  the 
question  as  to  their  whereabouts  is  the  simple  ma  fish  (**  they  don*t 
exist").  The  Reni  Shongul  who  represent  the  Muhammedan  vassals  of 
a  serai-Arab  reigning  family  inhabit  the  hot  unhealthy  country  be- 
tween  the   Dabus   and    Famaka.      Their   principal    defence,    in   fact. 
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against  the  blesBings  of  Abyssinian  rule  lies  in  this — that  no  Abyssinian, 
if  he  can  help  it,  will  go  into  their  country.  My  own  muleteers,  who 
were  undefeated  in  endurance  and  toughness,  all  abandoned  me  at 
this  point,  and  refused  to  move  for  any  wages  I  could  offer.  They 
have  a  proverb,  "  The  cut  on  a  man's  body  is  like  a  cut  on  the  trunk 
of  a  tree,"  and  in  cases  of  cuts  and  wounds  they  are  extraordinarily 
plucky,  as  well  as  healthy,  as  I  can  testify  from  my  own  experience 
of  a  man  surviving  my  amateur  surgery — sewing  up  a  man*s  stomach 
from  which  his  vitals  were?  protruding,  the  result  of  a  gash  with  a 
kitchen  knife;  but  fever  has  an  unholy  terror  for  them,  and  they 
seem  to  offer  very  little  resistance  to  an  attack. 


Before  the  paper,  the  President  (aid  :  Just  six  years  ago,  Mr.  Weld  Blundell 
read  a  paper  here,  which  some  bf  you  may  remember,  dealiDg  with  his  travels 
during  the  previous  eighteen  months  or  two  years  in  that  country  of  Abyssinia, 
which  must  long  remain  one  Qf  the  most  interesting  countries  in  the  world. 
In  that  paper  he  described  his  joUmey  from  the  Gulf  of  Aden  to  the  valley  of  the 
Nile,  and  I  dare  say  you  will  remember  that  he  added  largely  to  our  geographical 
information  (especially  to  our  hydrographical  ibformation)  about  that  region.  He 
was  accompanied  on  that  journey  by  Dr.  Eoetlitz,  who  afterwards  went  as  geologist 
with  the  Antarctic  Expedition  with  Captain  Scott,  and  who  contributed  a  very 
excellent  appendix,  which  also  added  largely  to  our  knowledge.  Since  then  Mr. 
Bluudell  has  again  heen  travelling  in  Abyssinia,  and  the  geographical  results  of 
this  journey  we  are  going  to  hear  to-night.  Tou  will  understand  that  Mr.  BlundeH's 
travels  have  not  been  confined  to  AbyFsinia ;  he  has  been  a  wanderer  for  many 
years.  He  has  one  defect — he  is  not  one  of  those  who  publishes  all  he  knows,  but 
I  hope  later  on  he  will  give  us  niore  information  than  ho  has  at  present  vouchsafed 
to  UP.    I  call  upon  him  to  read  his  paper. 

After  the  paper,  Sir  Thomas  Holdich  said :  It  is  thirty-seven  years  since 
I  made  acquaintance  with  Abyssinia,  and  then  the  point  of  my  acquaintance 
was  very  far  removed  from  the  scene  of  Mr.  Weld  BlundeH's  travels,  for  I  was  up 
in  the  north  with  an  ever-memorable  expedition.  But  it  is  somewhat  interesting 
— it  has  been  interesting  to  mo,  at  any  rate — to  hear  what  Mr.  Blundell  has  had 
to  say  about  the  general  characteristics  of  Adis  Ababa  and  Abyssinia.  It  reminds 
one  what  a  vast  country  is  really  included  in  Abyssinia,  the  last,  I  believe,  of  the 
independent  kingdoms  in  Africa.  •  The  expedition  of  1868  started  from  the  Red 
sea  by  a  very  rough  and  uneven  way  through  a  defile,  until  we  reached  the  plateau 
at  a  point  called  Sanafe,  which,  Iwas  pleased  to  fee,  was  very  well  placed  in  that 
ancient  Portuguese  map.  From  tnere  our  track  led  us  south  along  a  remarkable 
watershed,  constituting  a  very  pecilliar  geographical  feature.  On  the  one  side,  one 
could  look  down  over  the  tributaries  of  the  Nile  to  an  endless  vista  of  hills  rolling 
away  westward ;  on  the  other  side,  a  tumbled  mass  of  spurs  stretched  to  the  flat 
plains  which  intervened  between  the  plateau  and  the  sea.  It  was  my  luck  to  be 
sent  to  find  if  there  was  any  road  from  that  plateau  down  to  the  sea-coast  which 
would  not  involve  our  passing  through  that  terrible  defile.  I  succeeded  in  getting 
to  the  coast,  but  I  never  found  that  road,  and  I  believe  myself  no  such  road  exists. 
There  is  no  road  from  the  coast  to  the  plateau  between  Sanafe  and  the  latitude  of 
Magdala.  But  whilst  Mr.  Blundell  has  described  scenery  which  reminded  me  very 
much  of  what  we  saw  in  Abyssinia,  I  must  confess  the  photographs  did  not  re- 
mind me  of  it  at  all.     In  his  series  of  pictures  you  have  seen  a  country  of  rolling 
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hills  BtretchiDg  down  to  forest  rivers,  a  country  of  lakes  and  streams.  Now,  what 
I  remember  is  a  country  of  perfectly  fiat-topped  bills,  escarped  in  a  most  extra- 
ordinary way  so  as  to  make  them  almost  inaccessible.  The  plateau  was  a  true 
level  plain  aloDg  which  we  passed,  and,  lookiog  from  it  on  either  side,  you  saw 
smaller  plateaus  broken  off  as  it  were,  set  in  the  landscape  in  irregular  formation 
as  far  as  you  could  see.  I  did  not  see  anything  of  that  in  the  pictures  to-night,  but 
I  believe  the  general  characteristics  of  Southern  Abyssinia  to  be  much  the  same  as 
they  are  in  the  north.  Tou  will  remember,  I  dare  say,  that  the  fortress  of  Magdala 
was  plac<  d  on  top  of  just  such  a  hill  as  I  have  described ;  and  had  it  not  been  for  the 
mistaken  views  of  Emperor  Theodore,  who  constructed  a  road  in  order  to  get  one 
of  hi>  .  'd-pieces  to  the  top — I  think  it  was  a  mortar — we  should  never  have  been 
able  t  reach  the  summit  of  that  plateau.  This  is  only  one  of  the  many  happy 
and  itous  circumstances  which  enabled  us  to  bring  an  expedition  to  a  success- 

ful eji  bich  might  have  had  a  very  different  termination.  Indeed,  I  believe  that 
if  any  lui.itary  expert  were  to  have  forecasted  that  expedition  on  the  basis  of  such 
events  hs  did  actually  occur,  he  would  have  been  called  a  lunatic.  But  I  fully 
agree  with  all  Mr.  Blundell  has  said  about  the  climate  of  Abyssinia.  In  spite  of 
that  diurnal  rain  which  we  experienced  in  the  north,  as  he  did  in  the  souths  it 
was  one  of  the  most  delightfal  climates  I  have  ever  experienced.  It  beat  even 
the  renowned  climate  of  the  Ilimalayas,  and  that,  I  think,  is  saying  a  great  deal. 
Indeed,  with  such  a  climate  as  that,  it  can  only  be  a  matter  of  congratulation  to 
the  world  at  large  that  there  really  is  a  prospect  of  a  railway  being  extended  from 
the  present  system  in  the  Somali  country  to  the  capital,  Adis  Ababa,  where 
perhaps  a  friendly  rival  sanatorium  to  Khartum  may  be  founded  for  invigorating 
the  jaded  European  constitution.  Still,  if  all  I  hear  is  true,  I  think  there  is  a  good 
deal  to  be  done  at  Adis  Ababa  before  it  is  likely  to  become  anything  like  an  ideal 
sanatorium.  I  can  only  congratulate  Mr.  Weld  Blundell  upon  the  exceedingly 
interesting  show  of  pictures  he  has  placed  before  us  to-night.  I  think  they  are 
one  of  the  best  series  of  views  I  have  seen  in  this  hall. 

Major  GwYNN :  I  am  afraid  any  remarks  I  can  offer  will  be  rather  common- 
place after  the  very  interesting  lecture  of  Mr.  Weld  Blundell.    About  three  years 
ago  I  had  the  pleasure  of  travelling  in  Mr.  Weld  Blundeirs  footsteps  over  the  route 
he  traversed  in  1898,  and  I  can  only  take  this  opportunity  of  thanking  him  for  the 
great  assistance  his  map  was  to  me.    Not  only  did  his  map  prove  an  assistance, 
but,  along  his  route,  the  spirit  of  friendliness  towards  English  people  was  very 
marked  indeed — a  thing  not  always  common  in  Abyssinia  at  that  time.     Mr.  Weld 
Blundell  has  told  us  a  great  deal  about  the  position  of  the  Grallas  as  regards 
the  Abyssinians.     Part  of  the  time  I  was  in  Abyssinia,  I  saw  a  good  deal  of  the 
Gallas  near  the  country  in  which  Mr.  Weld  Blundell  chiefiy  travelled,  and,  though 
undoubtedly  they  had  suffered  from  Abyssinian  rule,  yet  at  the  same  time  one 
district  furnished  a  great  proof  of  the  enlightenment  of  the  government  of  the 
Emperor  Menelik  ;  although  the  subsidiary  chiefs  have  inflicted  a  good  deal  of 
hardship  on  the  Gallas  and  other  people,  the  emperor  himself  cannot  be  held  re- 
sponsible for  it.    The  district  I  mean  was  at  the  head  of  the  Dabus  river.    When 
the  Emperor  Menelik  invaded  the  country,  he  sent  on  messengers  to  the  chief  Gal  la 
offering  him  terms,  which  were  very  wisely  accepted.     Practical  independence  was 
guaranteed,  and  only  a  small  tribute  exacted.     In  consequence  that  district  now  is, 
I  suppose,  one  of  the  most  prosperous  in  Africa,  and  there  are  only  about  three  or 
four  Abyssinians  employed   in  the  districts  as  clerks.     This  country,  after  one 
has  come  out  of  the  deserted  and  war-ravished  plains  ,of  the  Sudan,  is  a  most 
extraordinary  sight  to  see;  the  whole  country  is  studded  with  farms,  and  the  people 
are  most  prosperous.     There  is  a  large  plateau,  with  wide  open  fields  and  quantities 
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of  tillage.  Lekempti,  which  Mr.  Blundell  nientioned,  is  somethiDg  of  the  same  sort 
of  country,  but  it  suffered  from  the  passage  of  an  Abyssinian  army,  and  the  people 
are  much  more  oppressed.  Nothing  could  exceed  the  attraction  of  the  Galla 
country,  and  it  reminds  one  of  nothing  more  than  a  very  thickly  populated  English 
park,  if  you  can  imagine  a  number  of  homesteads  scattered  about  a  park  in  England. 
Sir  Thomas  Holdich  has  remarked  on  the  difference  between  the  character  of  the 
plateau  in  northern  Abyssinia  and  in  the  south,  the  difference  of  the  rolling  hill 
country  and  the  flat-topped  hills.  Travelling  along  the  Abyssinian  frontier,  I 
noticed  the  change  was  very  marked  when  one  got  north  of  the  Blue  Nile  along 
the  frontier.    The  change  takes  place  between  11°  and  12°  N.  lat. 

The  President  :  If  there  is  no  one  else  present  who  would  like  to  make  any 
remarks  on  the  piper,  it  only  remains  for  us  to  give  our  hearty  thanks  to  Mr. 
Weld  Blundell  for  what  I  am  sure  you  will  all  agree  has  been  a  most  instructive 
and  interesting  address. 

Mr.  Weld  Blundell  said :  I  beg  to  return  my  heartiest  thanks  for  the  patience 
with  which  you  have  listened  to  me.  With  regard  to  the  remarks  of  the  gentlemen 
who  have  spoken,  I  beg  to  remove  any  apprehension  or  idea  in  any  one's  mind  that 
when  I  sjjoke  of  the  Gallas  being  oppressed  by  the  Abyssinians,  I  meant  in  the 
outlying  districts  where  the  Abypsinian  chiefs  are  out  of  sight,  not  only  of  their 
immediate  overlords,  but  of  the  Emperor  Menelik.  The  emperor  has  an  extra- 
ordinary sense,  not  only  of  justice,  but  punishes  most  rigorously  any  infringement 
or  persecution.  In  the  outlying  countries  of  these  enormous  districts,  it  is  almost 
in) possible  for  even  his  long  arm  to  reach,  and  the  consequence  is  that  some 
of  these  native  chiefs,  who  have  small  ragamuffin  armies,  are  able  to  commit 
atrocities  in'  the  way  of  extortion  or  other  things  that  would  be  discountenanced 
or  even  punished  feverely  even  in  Adis  Ababa.  Again  I  thank  you  very  kindly  for 
the  way  in  which  yon  have  accepted  my  lecture. 


SUGGESTIONS  FOR  AN  INQUIRY  INTO  THE  RESOURCES 

OF  THE  EMPIRE.* 

By  Prof.  G.  P.  SCOTT   ELLIOT. 
Thk  suggestions  which  I  have  ventured  to  lay  before  the  Hesearch 
Department  were  originally  formulated  some  time  ago.     It  is  not  with 
any  intention  of  finding  fault  or  in  a  spirit  of  hostile  criticism  that  I 
bring  them  forward. 

No  one  can  be  more  conscious  than  myself  of  the  value  of  the 
surveys  and  investigations  already  made  by  commissioners  and  residents, 
under  the  Intelligence  Department  of  the  War  Office,  by  the  Colonial 
Governments  themselves,  and  in  recent  years  by  the  Imperial  Institute, 
which  has  also  been  doing  invaluable  work.  Already  British  India, 
Canada,  and  Australasia  may  be  regarded  as  satisfactorily  provided  for 
in  the  way  of  maps.  New  Zealand,  Mauritius,  and  several  West  Indian 
islands  have  already  maps  on  the  scale  of  1  inch  to  the  mile.  The 
Surveyor-General  of  Natal  has  published  a  good  map  of  Zululand  on  a 
Bcale  of  5  miles;  and,  indeed,  in  places  of  2^  miles  to  the  inch.     There 

♦  Research  Department,  Jnnuary  31,  1906. 
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is   alteady  a  War  Office  map  on  the  ntillion  scale  (15*8  miles  to  the 
inch)  for  British  Guiana  and  a  part  of  British  Africa. 

Yet,  even  as  regards  this  preliminary  work,  which  is  absolutely 
necessary  for  military  purposes,  we  have  not  yet  mapped  the  British 
Empire  on  a  scale  of  4  miles  to  the  inch.  For  this  reason  only,  thece 
suggestions  seem  to  deserve  the  most  careful  consideration.  Bnt  a 
map  on  a  scale  of  4  miles  to  the  inch  is  only  a  preliminary.  A  soientific 
survey  should  include  far  more  than  the  mere  geographical  details. 
There  is  not  yet  such  a  survey  of  every  colbny  as  will  show  the 
forests,  grasslands,  mountain  floras,  and  mountain  woods.  Are  there 
maps  which  would  show  a  geological  prospector  where  he  may  possibly 
discover  coal  or  gold  or  petroleum  ?  Is  there  a  map  which  will  show  an 
intending  settler  where  he  will  find  sheep,  cattle,  or  comland  ?  Probably 
in  Canada,  Australia,  and  India  these  details  are  well  known,  but  it  is  not 
probable  that  they  are  known  or  accessible  in  a  great  many  other  colonies. 
A  map  is  necessary  for  all  the  purposes  which  have  been  mentioned. 
It  is  not  for  me  to  say  what  scale  would  be  sufficiently  large  for  army 
purposes.  But  obviously  the  first  step  is  to  get  a  map  of  the  particular 
colony  selected  on  a  scale  which  will  satisfy  the  War  Office.  This  map 
should,  of  course,  include  geological  information  of  a  broad  and  general 
character,  but  it  is  for  a  geologist  to  decide  how  far  and  in  what 
manner  this  might  be  most  profitably  attempted. 

But  one  special  o1)ject  of  the  survey  might  be  to  ascertain  the 
character  of  the  vegetation  over  the  whole  of  the  colony.  This  study 
of  the  general  character  of  vegetations,  or  modern  oecology,  can  scarcely 
be  paid  to  have  thriven  in  this  country.  Valuable  work  is,  however, 
being  done  both  in  Leeds  and  Liverpool.  The  papers  by  Prof.  Wm. 
Smith,  Messrs.  Lewis,  Rankine,  and  Peal,  published  in  the  Journal  are 
excellent  and  interesting,  but  unfortunately,  if  we  except  the  late  R. 
Smith's  papers,  Mr.  Pearson's  on  the  Ceylon  Patanas,  and  a  very 
small  number  of  others,  no  other  work  has  been  done  in  this  country  ; 
and  indeed,  the  Americans  threaten  to  survey  Great  Britain  for  us! 
Scandinavia,  Russia,  Germany,  Austria,  the  United  States,  are  rapidly 
piling  up  an  enormous  mass  of  literature,  but  in  this  country  the 
authors  mentioned,  and  a  very  few  others,  are,  I  really  think,  all  who 
have  published  important  works  on  the  new  lines. 

Unfortunate  and  deplorable  as  is  this  fact,  there  is  no  difficulty  in 
finding  an  explanation.  There  is  no  English  text-book  of  this  new 
science  of  vegetations,  and  we  have  been  lal)elled  with  a  barbarous  and 
unintelligible  name,  viz.  oncology.  I  shall  try  to  show  that  is  a  valu- 
able and  important  subject  for  research. 

Whether  jungle  forest,  light  wood,  thorn  scrub,  grass,  or  desert  plants 
occupy  a  country,  has  always  been  known  to  depend  entirely  on  the 
type  of  climate.  Even  primitive  man  wap,  I  think,  a  good  oecological 
botanist,  and  knew  precisely  what  moss,  wood,  etc.,  meant.     But  the 
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splen'lid  pioneer  work  of  Warming  and  other  Scandinavian  botanists 
has  made  a  soienoe  of  what  was  previously  a  rough  general  idea,  not 
formulated  or  described  in  a  definite  way.  We  know  now,  or  rather 
we  ought  to  know,  exactly  how  to  describe  the  natural  vegetation  in 
any  of  our  colonies.  From  the  type  of  vegetation  it  is  possible  to  know 
what  the  climatic  conditions  are,  so  far  as  regards  plant  life^  in  a  manner 
which  was  previously  impossible.  Those  conditions,  so  far  as  regards 
plant  life,  tell  us,  with  an  approach  to  accuracy,  exactly  what  plants 
and  domestic  animals  are  likely  to  thrive  in  a  new  unsettled  part  of 
auy  colony. 

There  are,  of  course,  hundreds  of  valuable  references  in  books  of 
travel  and  reports  published  before  the  days  of  the  study  of  vegetations. 
We  should  expect  this  to  be  the  case,  for  the  general  character  of  the 
plants  shows,  even  to  any  experienced  non-scientific  colonial,  something 
of  the  prospects  of  cultivation.  This  i^tudy  of  vegetation  is,  in  fact,  to 
a  great  extent,  common  sense  applied  in  a  broad  general  way  to  the  flora 
of  a  country.  Hitherto  botanists  have,  as  a  rule,  never  been  able  to 
understand  a  Wood  as  a  whole,  or  as  a  living  entity,  because  they  were 
cataloguing  the  trees.  European  botanists  have  only  recently  studied 
Marsh  and  Moors,  because  hitherto  they  have,  perhaps,  lost  themselves 
in  the  intricacies  of  Salix,  or  been  overwhelmed  by  the  genus  Sphagnum. 
I  have  myself  done  too  much  of  the  dry  thankless  work  of  collecting 
and  describing  systematically  not  to  be  aware  of  the  potential  value 
of  such  work  provided  it  be  accompanied  with  full  details.  For  my 
own  part,  my  duty  was  to  collect,  and  all  my  available  time  was 
occupied  in  that  laborious  task.  Others  have  found  themselves  in  the 
same  position. 

This  new  study  of  vegetations  is  of  much  greater  importance, 
because  it  is  so  closely  connected  with  practical  agriculture.  Thus,  for 
example,  in  the  colony  of  Rhodesia,  it  is  quite  certain  that  the  tropical 
jungle  of  the  Zambezi  valley  extends  into  Rhodesia.  That  tropical  wet 
jungle,  we  know  from  experience  in  other  parts  of  the  world,  is  at 
present,  perhaps,  the  most  useless  kind  of  country.  There  is,  probably, 
along  its  border  a  fringe  of  more  valuable  monsoon  forest.  Bat  a  con- 
siderable proportion  of  Rhodesia  is  certainly  temperate  grasslands,  and 
capable  of  tremendous  development.  A  well-trained  and  experienced 
vegetation  authority  could  mark;  out  on  a  map  the  approximate 
boundaries  of  these  vegetations.     This  would  be  of  inestimable  value. 

I  have  been  specially  impressed  by  my  own  experiences,  of  which  I 
shall  particularize  a  few.  In  South  Africa,  the  climatic  regions  are  not 
even  now  definitely  mapped  off.  In  West  Africa,  I  have  never  seen 
even  an  approximate  sketch  of  the  boundary  of  the  wet  jungle  of  the 
coast  as  distinguished  from  the  light  woods  and  grasslands  of  the  interior. 
In  East  Africa,  I  am  glad  to  see  that  the  authorities  have  at  last  realized 
the  importance  for  settlement  of  the  fertile  healthy  grasslands  on  the 
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Man  plateau.     It  is  true  that  there  is  no  reason  why  they  should  have 
waited   ten   years   before  following  out  my  suggestiooH,  which  were 
confirmed   by  every  one  qualified   to  judge,  and  which  were    by   no 
means  new  even  then.     Tet  I  do  not  think  any  boundary  has  been 
drawn  between  (1)  the  healthy  temperate  grasslands,  (2)  the  forests, 
(3)  the  thorn  scrub,  and  (4)  the  Uganda  plateau.     There  will   un- 
doubtedly be  serious  financial  loss  if  these  distinctions  are  not  carefully 
mapped  and  thoroughly  appreciated.     The  ordinary  traveller  describes, 
for   instance,  a  wood,  but  this  might  be  either  a  thorn  scrub,  a  wet 
jungle,  a  tropical  monsoon  wood,  or  a  temperate  wood.    The  values  and 
the  prospects  of   these    are    as   different   as   possible.      Therefore,    it 
seems  to  me  that  a  map  on  which  these  vegetation  zones  are  marked 
in  a  broad  general  way  would  be  a  most  valuable  production.     For 
this    survey   a    special    colony   might   be    selected,   say    Zululand    or 
Rhodesia,  by   the   Research  Department  of  the  Royal   Geographical 
Society.     Those  who  are  entrusted  with  the  survey,  or  with  part  of  it, 
should  be  given  all  possible  assistance,  and  especially  with  regard  to 
observalion  of  the  sort  of  vegetation,  and  the  marking  off  in  a  broad 
general  way  of  grassland,  wet  jungle,  marsh,  true  forest,  etc. 

The  second  part  of  my  suggestion  relates  to  the  work  which  might 
be  done  at  home.     If  any  person  wishes  to  get  up  the  historj'   and 
geography  of  any  colony  or  district,  he  will  probably  take  notes  of  the 
books  and  papers  cited  in  the  *  Statesman's  Yearbook.'     Then,  if  he  is 
anxious  to  do  the  work  thoroughly,  he  will  consult  the  Card  Catalogue 
in  the  Royal  Geographical  Society,  which  gives  references  to  the  25fi 
journals  which  refer  to  geography.     Another  very  necessary  point  is 
to  find  out  exactly  what  are  the  official  Ilomc  or  Colonial  Government 
publications  al>out   the   colony  chosen.      There   must    be,   one  would 
suppose,  some  theory  in  the  minds  of  Government  officials  as  to  the 
way  in    which  a   private   person   is   supposed    first   to   find   out,   and 
secondly  to  see  what  has  or  has  not  l)een  published  by  Government. 
I  have  reflected  and  speculated  on  this  subject,  but  I  have  never 
yet  been  able  to  discover  what  the  theory  is.     At  any  rate,  it  is  quite 
impossible  for  the  earnest  inquirer  in  the  country  to  do  either  the  one 
or  the  other,  although  those  reports  are  nominally  for  sale  at  very  low 
prices.     It  is  exceedingly  difficult  to  see  them,  and  impossible  to  obtain 
them.     Instead  of  charging  Id.  or  2^^.  for  a  report,  the  ol)vious  reason- 
able course  would  be  to  increase  the  price,  and  to  give  any  book-seller 
or  newsagent  double  the  ordinary  trade  discount  for  selling  those  reports. 
There  is  less   difficulty  in  London,  for  he  can  consult  the  complete 
collection  of  the  Royal  Colonial    Institute.     The  Royal  Geographical 
Society  also  ought  certainly  to  receive  without  payment  every  Govern- 
ment publication.     But  I  do  not  think  we  get  even  some  of  those  which 
are  handed  to  every  member  of  Parliament.     If,  however,  the  Society 
did  receive  every  Government  publication,  then  the  cataloguing  and 
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filing  for  reference  woald  present  no  difficulty  to  us.  This  would 
render  available  to  our  members  an  enormous  aooumulation  of  valuable 
details. 

Surely,  for  the  sake  of  earnest  inquirers  in  the  country,  all  Govern- 
ment publications  should  be  presented  to  every  free  library  in  the 
United  Kingdom  ?  Another  excellent  suggestion  has  been  made  to  me, 
viz.  that  lists  of  geographical  publications  should  be  regularly  supplied 
to  all  post  offices.  Then  in  the  country  one  might  have  some  chance 
of  studying  thoroughly.  No  private  person  can  be  expected  to  subscribe 
to  the  R.G.S.,  Royal  Colonial  Institute,  Society  of  Arts,  Bulletin  of  the 
Imperial  Institute^  Kew  Bulletin^  Journal  of  the  Board  of  Agriculture^  Board 
of  Trade  Journal,  and  many  others  as  well.  But,  as  must  be  obvious, 
the  work  at  home  of  such  a  systematic  survey  is  quite  possible  with 
the  Card  Catalogue  of  the  K.G.S.,  the  help  of  the  Boyal  Colonial 
Institute,  and  of  the  Imperial  Institute. 

Why  should  this  work  be  undertaken  by  the  Research  Department 
of  the  Royal  Geographical  Society  ?  Because,  undoubtedly,  this  work 
can  be  done  better  and  more  thoroughly  by  the  Society  than  by  any 
other  Ixxly.  The  Society  is  able  to  obtain  the  support  of  both  Home 
and  Colonial  Governments.  But  it  is  not  obliged  to  carry  on  its  business 
by  the  methods  adopted  by  the  British  Government  Those  methods, 
I  think,  are  regarded  with  very  moderate  enthusiasm  by  those  who 
have  in  any  way  experienced  them.  But  the  advantages  of  the  Society's 
position  at  home  uud  abroad  are  very  great.  Naval  and  military  officers 
might,  by  its  influence,  obtain  leave  and  some  help  to  explore  particular 
districts.  Indian  surveyors  might  be  imported.  Our  Fellows  resident 
in  the  district  would,  no  doubt,  assist  to  the  best  of  their  power. 
Moreover,  the  Society  is  in  touch  with  those  who  have  the  means  and 
desire  to  travel.  A  work  of  this  sort  is  utterly  beyond  the  reach  of 
any  private  individual. 

I  will  venture  to  give  some  practical  details.  Suppose  that  one 
colony,  say  Rhodesia  or  Zululand,  has  been  chosen  as  a  good  subject 
for  systematic  inquiry.  Then  the  first  step  would  be  for  the  Research 
Committee  to  place  the  entire  direction  of  it  in  the  hands  of  one  man. 
There  are  always  in  London  men  of  standing  and  position  who  have 
but  recently  returned  from  the  colonies,  and  who  would,  I  believe,  take 
great  pleasure  in  such  work.  The  director  should  be  supplied  with 
a  special  clerk  to  work  under  his  orders.  At  home  it  would  be  necessary 
to  gather  together  as  complete  a  list  as  possible  of  the  literature  dealing 
with  the  colony.  It  would  be  necessary  to  find  out  and  state  where 
the  important  books  and  papers  can  be  seen.  If  money  can  be  spared, 
it  might  be  advisable  to  translate  or  to  make  an  abstract  in  English 
of  any  important  foreign  works,  especially  if  they  are  in  difficult  and 
unusual  languages.  Very  soon  it  would  be  seen  where  information 
is  lacking,  and  what  parts  of  the  oolony  require  speoial  exploration 
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or  a  detailed  survey.  Then  it  might  be  necessary  to  ask  for  help  in 
surveying  those  unknown  parts.  No  doubt  a  very  large  amoant  of 
assistance  would  be  volunteered  as  soon  as  it  was  known  that  the 
Koyal  Geographical  Society  had  undertaken  such  a  task.  The  director 
would,  of  course,  ask  for  help  wherever  it  could  possibly  be  given,  and 
would  be  asked  to  report  progress  to  the  Research  Department. 

I  am  quite  unaware  if  there  are  funds  at  the  disposal  of  the  oom- 
mittee  for  such  purposes,  and  if  there  are  such  funds,  I  do  not  know 
their  amount.  But  I  do  not  think  that  there  will  l)e  any  lack  of 
financial  help  when  the  character  of  the  work  is  understood  in  the 
colony  and  at  home.  I  am  afraid  a  certain  amount  of  obstruction  would 
be  encountered  from  those  who  already  possess  valuable  special  know- 
ledge, and  do  not  desire  this  to  be  generally  accessible.  Yet  such 
obstruction  from  interested  parties  should  not  be  an  insuperable 
difficulty.  Although  I  do  feel  the  great  importance  of  scientific 
geographical  work  of  a  highly  technical  nature,  yet  such  an  inquiry 
as  this  would  be  not  only  scientific,  but  of  direct  and  immediate 
practical  value.  Its  obvious  practical  advantage  would  bring  the 
Society  into  closer  touch  with  many  prominent  men  both  in  the  colonies 
and  at  home. 


Before  the  paper,  the  Chairman  :  Mr.  Scott  Elliot  is  with  us  to-night  to  give 
U8  an  address  on  a  subject  which  is  of  rather  unusual  interest  to  the  Society,  and 
as  I  hope  the  paper  will  be  followed  by  discussioD,  I  will  at  once  ask  Mr.  Scott 
Elliot  to  commeoce  his  address. 

After  the  pa])er,  the  Ciiairhan  :  Mr.  Scott  Elliot  has  made  several  very 
interesting  suggestions  which  will  no  doubt  lead  to  discussion,  bat  I  must  ask  you 
to  remember  the  limitations  of  time.  I  will  commence  by  asking  Sir  Greorge 
Goldie  to  make  a  few  remarks. 

Sir  George  Tauuman  Goldie  :  I  am  glad  to  speak  because,  as  President  of  the 
Society,  I  would  like  to  show  the  value  that  I  attach  to  a  great  deal  that  U  in  Mr. 
Scott  Elliot's  paper.  I  agree  with  him  in  excluding  India  and  Canada  from  our 
purview  to-night,  because  in  India  there  is  the  Government  Survey,  Forestry 
Department,  and  so  forth  ;  while  in  Canada  there  is  the  Geological  Survey,  which 
deals  with  various  branches  of  science,  and  other  similar  institutions,  which,  I  think, 
cover  all  that  could  at  present  be  expected  in  the  direction  Mr.  Elliot  indicates. 
He  mentions  the  want  of  maps  in  Natal  during  the  war,  and  takes  that  as  a  basis 
for  his  thesis.  I  wish  to  say,  having  been  on  the  War  Commission,  that  there  was 
a  map  of  the  north  part  as  far  as  Ladysmith.  It  was  not  completed  throughout 
Natal,  owing  to  the  difficulty  of  arranging  with  the  Natal  Government,  which  at 
the  moment  could  not  find  the  money  for  it.  In  those  days,  there  was  a  feeling 
among  some  of  the  self-governing  colonies,  which  one  quite  understands,  of  not 
liking  to  see  independent  survey  work  by  officers  from  home.  The  Intelligence 
Department  gave  our  commission  an  estimate  as  to  what  it  would  cost  to  make  a 
survey  of  British  iifrica.  They  said  that,  if  spread  over  twenty  yearis,  it  would 
cost  about  £90,000  a  year;  that  means  about  two  millions  altogether.  It  would 
not  be  a  complete  map,  such  as  an  oecologist  or  geologist  would  desire.  We  then  asked 
what  it  would  cost  to  survey  all  the  unsurveyed  portion  of  the  British  Empire ; 
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they  told  U8  about  £150,000  a  yeir,  or  Iq  all  threa  millions.  I  wonder  whether 
the  present  House  of  Commons  would  undertake  that  liability.  It  may  be  they 
would,  and  I  certainly  think  we  ought  to  press  in  that  direction.  We  have  to 
teach  our  compatriots  that  knowledge  is  economical,  and  ignorance  very  costly. 
The  difficulty  is  how  to  get  the  public  ear.  Mr.  Scott  Elliot  says  that  the  public 
ought  to  know  this  and  that,  but  how  are  you  to  reach  them  ?  Most  people  do  not 
read  advertisements ;  besides,  they  are  costly.  There  are  few  things  more  difficult 
than  to  get  a  fact  into  the  public  mind.  Mr.  Scott  Elliot  told  us  that  two  of  the 
great  towns  in  the  north  of  England  are  taking  an  interest  in  oecology.  I  need 
hardly  say  we  sympathize  with  them,  and  applaud  them.  But  I  hope  any  results 
they  obtain  may  be  communicated  quickly  and  freely  to  the  Royal  Geographical 
Society,  so  that  there  may  be  continuity  of  record  and  facility  of  reference. 

Mr.  Scott  Elliot  hopes  he  is  not  alone  in  his  desire  for  systematic  exploration. 
I  bave  been  fifteen  years  on  the  Council  of  this  Society,  and  I  can  vouch  that  we 
have  been  fully  alive  to  the  necessity  of  systematic  exploration.  I  can  assure 
Mr.  Scott  Elliot  that  the  oscologists  will  be  supported  by  this  Society.  But  I 
should  add  that  during  the  last  half  of  the  nineteenth  century  more  attention 
was  necessarily  paid  to  extensive  exploration ;  it  could  not  be  otherwise.  I 
venture  to  say  that,  although  Mr.  Scott  Elliot  did  admirable  work  when  he  went 
to  Ruwenzori,  he  would  never  have  had  an  opportunity  of  going  if  there  had  not 
been  H.  M.  Stanley  and  others  who  preceded  him.  I  endorse  many  of  Mr.  Scott 
Elliot's  views,  but  I  would  point  this  out,  that  some  of  them  involve  a  great  deal 
of  expenditure.  I  should  like  to  fee  the  money  spent,  but  we  must  obtain  it  first, 
and  I  hope  we  shall  have  support  in  pressing  the  Qovemment  for  a  large  increase 
of  our  present  derisory  grant  from  the  State — a  grant  made  half  a  century  ago 
when  we  were  an  infant  and  unproved  Society. 

Sir  George  Watt  :  I  did  not  expect  you  would  call  upon  me  to  speak,  because 
my  country  (India)  has  been  barred  altogether  from  consideration.  I  have  spent 
a  considerable  portion  of  my  life  in  India,  and  what  knowledge  I  possess  on  the 
subject  of  Mr.  Scott  Eilioi*s  lecture  is  entirely  concerned  with  that  country.  How- 
ever, I  shall  in  a  very  few  words  endeavour  to  convey  some  of  the  ideas  that  have 
passed  through  my  mind  b)th  in  reading  the  paper  and  listening  to  the  remarks 
Mr.  Scott  Elliot  has  made,  since  my  personal  knowledge  of  the  subject  may 
probibly  help,  if  any  department,  such  as  has  been  sketched  out,  is  ever  actually 
made  in  connection  with  any  colony.  We  are  not  exactly  ignorant  of  the  subject 
of  oecology  in  India.  We  have  a  great  Survey  Department,  a  Forest  Department, 
an  Agricultural  Department,  a  Geological  Survey,  a  Botanical  Survey,  a  Zoological 
Survey,  an  Archaeological  Survey,  and  a  Reporter  on  Economic  Products,  and  all 
sorts  of  learned  societies.  Still  we  have  not,  strictly  speaking,  commenced  the 
work  Mr.  Scott  Elliot  recommends;  we  are  only  in  the  stage  of  preliminary 
scientific  exploration  which,  as  has  just  been  suggested,  should  precede  oecology. 
By  way  of  illustrating  my  meaning,  I  may  give  one  or  two  examples.  If  you 
imagine  the  Ganges  and  the  Brahmaputra  severing  India  into  an  eastern  section, 
which  has  now  become  the  new  province  of  Eastern  Bengal  and  Assam,  from  a 
western — the  rest  of  India — you  have  a  division  which  is  a  very  curious  and 
natural  one.  The  great  waterway  separates  characteristic  vegetations  in  a  very 
remarkable  manner.  For  instance,  on  crossing  the  Ganges,  the  first  point  that 
might  strike  an  observer  would  be  the  comparative  disappearance  of  leguminous 
trees.  On  the  other  side,  the  western  side,  the  Acacia  arabica  is  exceedingly 
prevalent ;  across  the  Ganges  it  becomes  exceedingly  rare.  That  is  related  to 
a  series  of  other  facts,  and  brings  out  an  idea  with  regard  to  the  province  of 
Eastern  Bengal  and  Assam  which  is  unique  almost  in  Indian  experience.     Had 
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we  gone  into  this  subject  carefully  years  agu,  we  might  have  seen    that  por- 
tioDB  of  Eastern  Bengal  and  Assam  were  essentially  countries  for  tea,  and  we 
should  have  saved  no  end  of  money  and  time  had  that  idea  come  home  to  u& 
Eastern  Bengal  is  essentially  Chinese  in  its  floral  type.    To  be  more  correct,  it  is 
much  closer  to  China  than  to  India,  and  this  comparison  is  not  coDfined  to  its 
botany,  but  may  be  traced  io  its  people,  their  customs,  habits,  and  in  some  respects 
even  their  language,  etc.  Fur  instance,  in  Eastern  Bengal,  the  vegetable  most  largely 
thrown,  of  the  cabbage  family,  is  a  close  ally  to  Chinese  cabbage,  and  the  original 
inhabitants,  not  the  Bengali  immigrants,  all  use  vegetables  which  are  often  quite 
different  from  those  on  the  other  side  of  the  Gauges.     For  instance^  a  chrysan- 
themnm  is  a  common  vegetable  there,  but  nowhere  exists  on  the  other  side  of  the 
Ganges.    One  might  multiply  illustrations  innumerable  in  order  to  show  that 
there  is  something  more  than  mere  latitude,  climate,  geological  structure  of  soil,  or 
even  humidity  ;  there  is  something  we  do  not  understand.    Some  years  ago  at  this 
Society  I  was  called  u|x)n  to  s()eak  in  connection  with  a  paper  which  was  read  by 
Major  McGregor  on  an  exploration  from  As^am  into  Burma.    I  then    made  a 
remark  that  seemed  to  cause  a  little  excitement  to  the  late  Sir  Henry  Yule,  who 
was  present  at  the  meeting.     I  said  there  was  something  in  the  botany  of  the 
eastern  side  of  India  that  we  had  not  yet  explained,  and  I  gave  illustrations  in  the 
behaviour  of  the  rhododendrons.     In  Manipur  and   the  Naga  hills  the  selfsame 
species  are  found  at  much  lower  altitudes  than  in  Sikkim.     Is  ax;ology  likely  to 
deal  with  such  phenomena?     If  so,  it  will  render  a  great  service  to  the  world. 
Some  few  years  ago  I  wrote  a  little  paper  in  the  Ayncuiiural  Ledyer  on  **  Crops  in 
Belation  to  Climate."     It  seemed  to  attract  some  attention  in  the  United  States 
of  America,  and  I  was  called  upon  by  the  Government  of  India  to  follow  the 
matter  up  further.     The  keynote  of  my  observations  was  that  humidity  was  in 
India  apparently  a  more  potent  factor  than  temperature.     I  gave  an  illustration, 
namely,  if  you  were  to  start  at  Lahore,  say  in  June,  and  fiy  acioss  India  in  one 
day  to  the  extreme  south,  you  would  see  the  land  being  prepared  for  wheats  being 
sown  with  wheat ;  you  would  see  the  wheat  germinating,  mature,  being  reaped, 
threshed,  and  being  carried  to  market.    As  a  consequence  of  this,  we  possess  in 
India,  under  each  crop,  a  series  of  forms  suited  to  a  multitude  of  conditions  that  is 
perfectly  bewildering.     After  the  most  careful  consideration  aLd  consultation  with 
experts  interested,  I  drew  up  and  issued  to  every  collector  and  magistrate  in  India, 
a  circular  letter  in  which  they  were  called  upon  to  give  me  returns  with  regard  to  the 
sowing  and  reaping  of  certain  crope.     A  list  of  the  crops  of  which  particulars  were 
wanted  was  printed,  and  a  table  supplied  like  a  census  return,  calling  for  the  dates 
of  normal  and  extreme  sowings  and  reapings.    The  returns  duly  came  back  to  me, 
and  were  so  voluminous  that  they  ran  to  a  volume  of  over  a  thousand  pages.     We 
are  still,  after  five    or  six  years,  working  at  these  returns,  and  hope,  prohably 
in  the  next  ten  years,  to  be  in  a  position  to  publish  the  Report.    Such,  then,  is  one 
out  of  the  many  examples  of  cecological  research  that  we  in  India  have  heen 
endeavouring  to  prosecute,  and  such  inquiries  will  have  to  be  faced  if  Mr.  Scott 
Elliotts  theories  are  to  be  put  to  a  final  and  practical  test.    I  am  afraid  I  should 
detain  you  too  long  to  go  into  more  illustrations,  therefore  I  will  only  venture  to  add 
one  or  two  words.    Mr.  Scott  Elliot  referred  to  a  poisonous  bean.    I  was  one  of  the 
first  of  modern  writers  to  draw  attention  to  that  subject.     Of  course  it  has  been 
known  from  time  immemorial,  that  the  Lathyrus  sativus  pea,  if  eaten  continuously 
for  some  time,  will  cause  paralysis  of  the  lower  extremities.     But  a  new  feature 
seems  to  have  arisen.    A  bean  sent  to  England,  which  I  believe  to  be  Fhaseolus 
lunatus,  is  said  to  have  proved  poisonous.     Before  accepting  this  view  I  should 
prefer  to  think  there  was  a  mistake  somewhere,  as  the  cultivated  lean  in  qtestioo 
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has  never  before  been  suspected  to  be  anything  but  perfectly  wholesome.  I  will 
not  say  anything  more,  except  to  express  my  regret  that  this  Society  should  say, 
if  it  does  finally  say,  that  India  should  be  excluded.  If  we  are  going  to  have  any 
such  inquiry  at  all,  let  India  be  included  by  all  means,  and  our  scientific  men  will 
welcome  a  helping  and  encouraging  hand.  But  we  have  nothing  like  the  organiza- 
tion that  would  be  indispensable  to  conduct  an  cucological  survey.  We  should 
want  an  army  of  observers  and  workers  that  Government  will,  I  fear,  never  give 
us  unless  a  strong  case  can  be  made  out  for  this  new  departure.  By  excluding  us 
you  are  not  giving  us  a  helping  hand,  and  we  want  the  Koyal  Geographical  Society 
to  say  this  work  is  an  important  piece  of  work  which  should  be  done  in  India  as 
well  as  in  every  other  country,  if  such  be  the  final  opinion. 

Mr.  Scott  Elliot  :  I  have  pleasure  in  testifying  to  the  tremendous  help  Sir 
George  Wattes  dictionary  has  been  to  me  in  all  my  scientific  work.  I  thank  you 
very  heartily. 

Major  Close  :  I  think  we  are  much  indebted  to  Mr.  Scott  Elliot  for  having 
brought  this  subject  to  notice  again.  I  wish  to  make  a  few  remarks  from  the 
point  of  view  of  the  official  world.  It  is  true  that  the  only  map  we  had  of  South 
Africa  was  of  a  little  triangular  bit  of  the  north  of  Natal,  and  the  reasons  for  that 
are  reasons  which  I  must  not  advert  to.  Perhaps  it  would  be  interesting  if  I  say 
what  is  going  on  in  Africa  at  the  present  moment,  because  I  do  not  think  the 
lecturer  knows  what  is  going  on.  We  have  a  Survey  Department  properly 
organized  on  the  Gold  Coast.  They  have  funds  at  their  disposal,  and  the  work  is 
of  a  very  accurate  character.  Next,  we  have  a  survey  proceeding  in  the  Orange 
River  Colony,  which,  though  perhaps  not  quite  so  rigorous,  is  sufficiently  rigorous 
for  the  purpose  of  making  a  map  on  the  scale  mentioned  by  Mr.  Scott  Elliot.  The 
scale  it  is  actually  working  on  is  2  miles  to  the  inch,  and  they  are  turning  out 
about  10,000  square  miles  a  year.  A  survey  has  been  approved  of  on  systematic 
lines  for  British  East  Africa,  and  the  organization  of  that  is  proceeding,  and  a 
commencement  will  be  made  in  April  next.  The  survey  of  Southern  Nigeria  and 
Lagos  is  to  be  systematized.  Excellent  work  is  being  done  in  Uganda.  The  net 
result  of  all  this  is,  that  under  instructions  from  the  Colonial  Office,  the  local 
governments  in  Africa  are  at  the  present  moment  spending  over  £40,000  a  year, 
but  since  these  surveys  have  only  been  commenced  quite  recently,  it  is  too  soon 
to  expect  many  results  just  yet.  We  shall  see  those  results  in  a  few  years.  Most 
of  these  areas  1  have  been  speaking  of  were  either  crown  colonies  or  protectorates 
— that  is  to  say,  colonies  administered  from  home.  But  a  self-governing  colony 
runs  its  own  show.  If  this  Society  could  persuade  the  self-governing  colonies  in 
Africa,  if  it  could  persuade  Natal  to  undertake  a  systematic  survey,  it  would  be  of 
the  greatest  possible  value  to  soldiers.  The  War  Office  has  for  many  years  past 
done  its  very  best  to  encourage  the  mapping  of  the  empire.  No  effort  has  ever 
been  wanting  on  the  part  of  the  War  Office  to  get  maps  made.  Mr.  Scott  Elliot 
mentioned  the  quesiion  of  scales.  He  said,  *'  The  first  step  is  to  get  a  map  of  the 
particular  colony  selected  on  a  scale  which  will  satisfy  the  War  Office.*'  The  War 
Office  will  be  satisfied  with  a  scale  of  2  or  4  miles  to  the  inch,  according  to 
circumstances ;  or  say  1 :  125,000  or  1 :  250,000.  I  do  not  know  whether  we 
have  any  definite  proposition  before  the  Research  Committee,  but  if  there  is  a 
definite  proposition,  it  seems  to  me  to  be  that  the  Society  should  undertake  the 
exploration  of  either  a  portion  of  Bhodesia  or  Zululand.  I  think  it  would  be  a  very 
excellent  thing  if  the  Society  were  to  undertake  the  former. 

Major  Hills  :  I  should  like  to  make  two  or  three  remarks  upon  this  subject* 
First  of  all,  with  regard  to  the  general  question  of  mapping  the  British  possessions, 
I  think  that  Mr.  Sco'.t  Elliot  has  been  unduly  optimistic  in  his  statements,  because 
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he  said  that  he  thought  that,  though  there  were  only  very  few  maps  published  by 
the  lutelligeDce  Department  of  the  War  OflBce,  they  had  prohably  a  very  large 
secret  stock  of  maps.  Now,  I  think  I  may  say  without  divulging  any  oflScial  con* 
fidence  that  these  secret  stocks  do  not  exist.  The  whole  question  of  the  mape  wu 
gone  into  before  the  war  commission  which  Sir  George  Goldie  has  already  qaoied, 
and  has  been  made  public,  and  it  would  be  only  in  the  nature  of  a  daDgerooi 
delusion  for  people  to  suppose  that  the  War  Office  holds  large  numbers  of  secrefc 
maps  which  are  not  issued.  As  regards  the  general  question  which  is  before  this 
meeting,  I  must  confess  I  have  rather  a  vague  idea  as  to  what  the  actual  proposition 
is.  It  seems  quite  hopeless  to  suppose  that  the  Society  could  do  any  peroepUUe 
amount  of  survey  work.  The  President  has  given  figures  showing  the  oost  of  a 
survey  of  the  British  Empire  or  British  possessions  in  Africa,  and  anybody  who 
looks  at  those  figures  will  see  that  a  Society  which  has  not  many  thousands  a  year 
to  spend  could  not  make  great  progress.  Take,  for  instance,  another  example  as 
illustrating  this  point.  The  Survey  Department  of  India — that  is,  only  the 
Trigonometrical  and  Topographical  Surveys,  independent  of  the  Botanical,  Minora- 
logical,  and  Geological  Surveys,  cost  about  a  quaiter  of  a  million  a  year,  and  if  you 
look  at  the  area  of  India,  you  will  see  that  you  will  have  to  multiply  that  sam 
several  times  over  if  you  are  going  to  do  the  whole  empire  on  the  same  sort  of 
scale.  I  do  not  see  what  the  Sxiety  can  do,  even  with  a  small  country  such  as 
Zululand.  They  cannot  carry  out  a  survey  of  this  nature— topographical,  botanical, 
and  geological — so  as  to  complete  it  within  any  reasonable  period  of  years.  It 
seems  to  me  that  the  right  line  of  action  for  the  Society  is  to  bring  pressure  to 
bear  upon  the  Government  to  spend  more  money  upon  the  survey  of  the  empire. 
I  am  going  to  say  a  thing  which  may  be  rather  unpopular,  but  I  really  think  it 
would  be  better  if  the  Society,  so  to  say,  stuck  to  its  own  last  and  did  not  go  out- 
side the  geographical  question.  I  think  if  we  go  beyond  that  and  enter  into  these 
commercial  questions,  questions  relating  to  the  economic  vegetation  of  the  country, 
or  the  geology  or  the  mineralogy,  we  shall  get  beyond  our  legitimate  sphere,  which 
is  the  study  of  scientific  geography.  We  are,  I  take  it,  not  a  commercial  Society, 
and  I  think  we  had  better  not  go  into  questions  which  are  so  directly  commercial 
in  their  bearing.  Our  rSle  in  this  matter  is  to  make  public  as  often  and  in  as 
many  directions  as  possible,  the  want  of  geographical  surveys  of  the  empire,  and 
to  lose  no  opportunity  of  impressing  upon  the  Government  and  upon  all  public 
men  the  urgent  necessity  of  carrying  them  out 

Mr.  FitzGerald  :  It  has  given  me  great  pleasure  to  be  present  to 
hear  Mr.  Scott  Elliot's  remarks  on  a  subject  that  should  appeal  to  every  one 
interested  in  the  development  of  the  commercial  resources  of  our  empire.  I 
believe,  however,  the  Imperial  Institute  does  take  up  this  subject,  and  that  one 
can  obtain  information  there,  not  only  as  regards  products,  but  all  Government 
publications  as  well.  I  am  very  glad  that  this  subject  has  been  ventilated,  because 
there  is  no  question  more  important  than  the  increase  of  our  knowledge  of  com- 
mercial geography.  It  is  one  in  which  I  have  always  taken  a  very  great  interest, 
but,  as  Sir  George  Goldie  has  truly  remarked,  it  is  a  most  difficult  matter  to  get 
the  people  of  this  country  to  evince  the  interest  they  should  in  this  important 
question.  I  can  speak  from  personal  knowledge  as  to  this,  and  I  will  give  an 
instance  in  point.  I  gave  some  lectures  last  year  in  Lancashire  on  the  great  possi- 
bilities of  the  Sudan  as  a  cotton-growing  country.  On  one  occasion  a  gentle  san 
who  was  present  came  up  after  the  lecture  and  expressed  his  astonishment  that 
the  Blue  Nile  was  in  the  Sudan  I  I  need  not  point  out  that  the  Blue  Nile  valley 
is  one  of  its  richest  parts. 

The  Blue  Books  and  reports  that  are  published  annually  on  the  various  parts 
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of  our  empire  contain  often  most  valuable  information.  They  appear,  are  read 
by  a  select  few,  and  then  pass  into  undeserved  oblivion,  and  it  has  always  been  a 
matter  of  great  regret  to  me  that  the  information  they  contain  could  not  be 
gathered  together  and  brought  up  to  date.  For  instance,  an  administrator,  on  first 
going  out  to  one  of  our  comparatively  new  tropical  possessions,  spends  a  good  deal 
of  his  own  and  his  country's  valuable  time  in  obtaining  information  that  is  already 
available.  Had  he  only  been  able  to  take  out  with  him  a  condensed  summary  of 
the  reports  issued  by  his  predecessors  as  to  the  capabilities  and  possibilities  of  the 
country,  how  much  more  valuable  his  own  first  report  would  be  I  I  earnestly  hope 
that  the  suggestion  which  has  been  advocated  by  Mr.  Scott  Elliot  will  be  con- 
sidered and  not  allowed  to  rest,  and  that  the  eminent  gentlemen  who  are  present 
will  bring  their  knowledge  and  experience  to  bear  upon  it  so  that  some  defiDite 
and  permanent  result  may  be  attained. 

Dr.  John  \V.  Evans  :  I  rise  to  Eay  a  few  words  about  what  is  being  done  at  the 
Imperial  Institute  in  the  direction  which  has  been  advocated  by  Mr.  Scott  Elliot. 
Prof.  Dunstan,  the  Director,  intended  to  be  present,  but  he  was  detained  at  the  last 
moment,  and  I  must  do  my  best  to  replace  him. 

In  the  first  place,  it  is  not  enough  to  send  out  an  expedition  to  survey  a  colony 
still  comparatively  undeveloped.  It  is  impossible  for  even  the  most  skilled 
specialists  to  investigate  satisfactorily  the  problems  that  present  themselves,  and 
which  are  important  for  the  determination  of  the  lines  on  which  the  colony  may 
be  best  developed,  unless  they  have  at  their  disposal  the  resources  with  which 
science  has  supplied  us,  and  that  are  only  fully  available  in  technical  establishments 
such  as  the  Imperial  Institute.  It  is  not  enough  to  report  that  iron  or  lead  or 
manganese  is  present  in  considerable  amount ;  the  value  of  a  deposit  of  iron  or 
manganese  is  afiected  by  minute  amounts  of  certain  impurities,  while  the  question 
whether  lead  ore  can  be  worked  at  a  profit  depends  largely  on  the  presence  of  a 
few  ounces  of  silver  in  the  ton.  In  regions  that  appear  capable  of  agricultural 
development,  the  soil  requires  careful  examination  and  analysis,  and  vegetable 
products,  such  as  rubber,  fibre,  and  essential  oils,  can  only  be  properly  investigated 
in  adequately  equipped  laboratories.  Not  only  have  we  the  laboratories,  but  there 
is  a  staff  of  some  two  score  of  chemists,  mineralogists,  and  botanists  who  are  fully 
competent  to  deal  with  such  questions  as  may  arise.  As  Sir  George  Watt  has 
referred  to  the  subject  of  poisonous  fodder  plants,  I  may  mention  that  we  have 
already  examined  a  number  of  these  from  different  localities ;  the  constituents  have 
been  determined,  and,  as  far  as  possible,  we  have  endeavoured  to  ascertain  why  this 
variety  or  that  is  poisonous,  and  in  this  connection  have  been  supplied  with  detailed 
information  as  to  the  conditions  under  which  they  were  grown  (Dunatan  and 
Henry,  Froc,  Roy.  Soc,  1901-04). 

Besides  examining  the  mineral  and  vegetable  products  forwarded  to  us,  we  have 
seat  out  specialists  to  make  observations  and  gather  materials.  Three  years  ago 
Mr.  Parkinson,  a  geologist  of  high  reputation  and  a  Fellow  of  this  Society,  and 
Mr.  Huddart,  a  skilled  mining  engineer,  commenced  the  mineral  survey  of  Southern 
Nigeria  and  Lagos,  which  is  still  proceeding.  They  carry  on  exploration  in  the 
colony  in  the  dry  weather,  and  in  the  wet  season  they  work  out  at  the  Imperial 
Institute  their  notes  and  specimens,  the  latter  having  meantime  been  analyzed 
by  the  chemists.  Already  results  of  importance  have  been  obtained — deposits 
of  coal,  pitch,  tin,  and  the  mineral  monazite,  which  furnishes  thoria  for  our  gas 
mantles,  have  been  studied,  and  at  the  same  time  assistance  has  been  afforded  to 
the  topographical  survey.  More  recently  a  mineral  survey  has  been  organized  in 
Northern  Nigeria  on  similar  lines  under  Mr.  Falconer,  formerly  chief  assistant  to 
Prof.  James  Qeikie. 
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Another  member  of  our  staff,  Mr.  Freeman,  a  well-knowa  botaDist,  has  also 
spent  some  time  in  Nigeria,  and  the  materials  he  brought  back  have  been  inTcsli- 
gated  at  the  Imperial  Institute.  Still  another,  Mr.  H.  Brown,  a  chemist  who  has 
devoted  special  attention  to  rubber,  visited  the  Bahr  el  Ghaza,  and  investigated  the 
possibility  of  developing  the  rubber  and  other  natural  resources  of  the  province. 
Again,  Mr.  Goomaraswanny,  an  able  geologist,  is  working  with  an  assistant  in 
Ceylon,  where  the  new  mineral  thorianite — far  richer  than  monazite  in  thoria — 
has  been  discovered  as  the  result  of  analyses  at  the  Imperial  Institute.  At  the 
present  moment  negotiations  are  in  progress  for  other  expeditions,  and  there 
seems  no  limit  to  the  work  that  may  be  done  if  we  are  properly  supported  with 
funds, 

I  may  add  that  the  library  of  the  Imperial  Institute  is  well  supplied  with 
literature  relating  to  the  British  colonies  and  dependencies,  and  we  do  our  best  to 
keep  it  up  to  date. 

Sir  George  Goldib  :  Lest  there  should  be  any  misunderstanding,  I  should  like 
to  say  the  Council  of  the  Royal  Geographical  Society  made  a  representation  at  the 
same  time  as  the  Royal  Society.  I  shall  not  reply  in  detail  to  the  remarks  made 
with  regard  to  the  sphere  of  the  Royal  Geographical  Society.  That  depends  upon 
the  question — what  is  geography  ? 

The  Chairman  :  It  appears  to  me  that  the  two  questions  before  us  to-night 
are,  firstly,  the  possibility  of  putting  more  varied  information  ou  our  maps  than 
they  contain  already,  which  I  think  is  one  which  will  require  much  consideration. 
There  is,  for  instance,  a  great  deal  of  botanical  information  which  obviously  it 
would  be  impossible  to  include  in  any  map  whatever.  And,  secondly,  whether 
the  Society  should  assist  in  any  way  to  the  batter  distribution  of  such  information 
as  we  possess.  I  agree  with  Sir  George  Goldie  that  it  is  exceedingly  difficult  to 
persuade  people  that  they  can  get  information  if  they  only  ask  for  it.  As  a  matter 
of  fact,  between  the  Colonial  Institute  and  the  Royal  Geographical  Society,  I  take 
it  that  any  explorer  might  equip  himself  with  pretty  nearly  all  the  information  he 
requires ;  but  it  is  very  necessary  to  advertise  this  fact,  and  I  think  that  we  might 
possibly  do  a  little  more  than  we  are  already  doing  towards  making  it  known 
where  the  real  sources  of  information  lie.  Wo  ought  seriously  to  consider  whether 
we  cannot  give  some  practical  outcome  to  the  suggestions  which  have  been  made. 
What  can  the  Society  really  do?  I  think  that  we  might  form  a  committee  of  the 
Research  Department  to  consider  in  what  direction  we  can  work  with  the  best 
chances  of  success,  both  as  to  making  information  known  to  those  who  require  it, 
and  as  to  giving  assistance  towards  producing  an  economic  map.  We  might  try 
the  experiment  which  Major  Close  has  suggested,  and  sec  what  comes  of  it.  As 
regards  Major  Hills*  remark  that  one  quarter  of  a  million  is  spent  on  the  Survey 
of  India,  and  his  conclusion  that  it  would  require  a  very  enormous  expenditure 
to  survey  the  whole  of  the  empire,  I  do  not  think  Mr.  Scott  Kiliot  proposes  for 
an  instant  that  all  the  empire  should  be  surveyed  as  India  has  been  surveyed. 
There  are  all  sorts  of  surveys  in  India — geographical  surveys,  to|X)graphical  sur- 
veys, trigonometrical  and  revenue  burvoys,  which  lattor  reach  the  scale  of  24  inches 
tu  the  mile.  The  first  cost  of  making  a  geographical  map  is,  I  cousidcr,  nothing 
that  should  be  prohibitive,  even  if  we  conHider  such  a  large  question  as  the  empire 
as  a  whole.  I  have  had  considerable  experience  in  framing  estimates  for  surveys 
of  that  class,  and  certainly  should  have  thought  it  would  not  have  cost  nearly 
as  much  as  the  amount  suggested  by  Sir  George  Goldie. 

Sir  George  Goldie  :  I  did  not  say  it;  that  was  the  evidence  put  before  us. 

The  CuAiRMAN :  I  should  have  thought  it  would  have  cost  perhaps  half  of  that. 
1  will  now  ask  Mr.  Scott  Elliot  to  reply  to  some  of  the  criticisms  that  have  been 
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ofifered  to  his  paper,  and  then  we  mast  conclude  by  thanking  him  for  giving  us 
such  a  very  interesting  afternoon. 

Mr.  Scott  Elliot:  I  must  thank  you  very  sincerely  for  the  encouraging 
support  which  I  have  received  from  almost  everybody  who  has  spoken.  First  of 
all,  with  regard  to  expeditions  of  th^  Imperial  Institute  and  of  the  Intelligence 
Department  of  the  War  Office.  The  more  there  are,  the  better  I  shall  be  pleased. 
But  I  wish  earnestly  to  bring  before  the  Research  Department  a  very  definite  and 
distinct  proposal  that  the  Royal  Geographical  Society  should  itself  undertake  some 
colony  and  do  it  on  these  modem  lines.  There  is,  first  of  all,  the  difficulty  of  cost, 
but  I  would  like  to  point  out  that  if  the  Society  were  to  approach  any  colony  in 
the  right  spirit,  and  show  that  we  simply  wished  to  assist  them  to  carry  out  a 
scientific  survey,  I  fail  to  see  where  such  a  colony  could  find  a  reason  for  objecting. 
Then  there  is  the  difficulty  of  interesting  the  public.  Now,  some  remarks  of  the 
last  speaker  explain  precisely  where  that  difficulty  comes  in.  If  we  can  make  the 
public  understand  and  realize  that  points  of  practical  and  commercial  importance 
are  solved  by  scientific  treatment,  then  we  shall  no  longer  have  any  difficnlty  in 
interesting  everybody.  But  there  is  a  tendency  in  the  science  of  this  country  to 
adopt  an  esoteric  spirit,  and  to  cut  itself  aloof  from  practical  life,  and  then  of  course 
the  public  says  that  it  cannot  be  bothered  by  scientific  matters  which  do  not 
explain  anything  that  it  wishes  to  know.  I  think  our  Society  should  most  certainly 
keep  in  touch  with  practical  men.  I  sincerely  hope  that  the  Research  Committee 
will  choose  some  colony,  so  that  we  can  show  what  we  can  do  when  we  have  the 
chance  of  doing  work  on  the  very  best  modem  scale. 

Prof.  Wtndham  Dunstan,  f.r.b.,  Director  of  the  Imperial  Institute,  who  was 
unable  to  be  present,  has  written  the  following  remarks  :— 

The  valuable  suggestion  of  Mr.  Scott  Elliot,  that  a  systematic  survey  of  the 
undeveloped  portions  of  our  empire  should  be  undertaken  in  turn,  is  one  which  I 
hope  will  not  be  lost  sight  of.  What  is  required  is  a  definite  scheme  of  operations 
determined  upon  by  the  various  societies  and  bodies  interested.  We  require  a 
topographical  survey,  and  a  survey  of  the  vegetable  and  mineral  resources,  of  the 
climate  and  sanitary  conditions  of  each  of  the  regions,  chiefiy  directed  to  the  end 
of  opening  up  these  countries  for  the  development  of  trade  and  commerce.  Funds 
are  required,  but  it  will  not  be  questioned  nowadays  that  the  cost  of  work  of  this 
character  should  be  undertaken  by  Govemment.  Large  sums  of  money  are 
annually  expended  on  the  administration  of  those  countries,  but  until  recently 
little  or  nothing  has  been  expended  in  this  economic  work,  which  is  a  necessary 
preliminary  to  commercial  development.  The  department  chiefly  concerned  is  the 
Colonial  Office,  under  whose  auspices  the  work  could  be  best  undertaken. 

It  is,  however,  obvious  that  such  surveys  will  have  little  result  unless  the 
collected  materials,  vegetable  and  mineral,  are  submitted  to  full  examination, 
especially  from  the  chemical  side,  and  then  commercially  valued  and  brought  to 
the  notice  of  the  commercial  community.  By  this  means  only  will  the  expenditure 
be  fully  justified  in  the  eyes  of  the  Government,  and  a  certain  return  in  the  shape 
of  revenue  secured. 

An  organization  for  accomplishing  this  working  up  of  materials  now  exists,  as 
Dr.  Evans  has  pointed  out,  at  the  Imperial  Institute.  It  deserves  to  be  better 
known,  and  more  liberally  supported  with  funds.  What  it  has  accomplished  in  the 
last  few  years  may  be  learned  from  its  'Bulletin'  and  published  reports.  Its  work 
is  carried  on  in  close  co-operation  with  the  Colonial  Office  and  the  Colonial  Govern- 
ments concerned,  but  its  permanent  staff,  numbering  between  thirty  and  forty 
skilled  workers,  is  so  small  for  the  work  it  is  called  npon  to  do  that  but  few  of 
its  members  can  be  spared  for  the  work  of  exploration  on  the  spot  which  is  so 
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uecessary.  Six  men  are,  however,  bo  engaged  in  the  colonies  at  the  present  time,  and 
it  may  be  paid  that  the  economic  survey  of  British  West  Africa  is  already  well  in 
hand.  The  Imperial  Institute  supplier  the  nucleus  and  permanent  staff  for  dealing 
with  the  results  of  these  surveys  and  this  work,  which  can  only  be  properly  con- 
ducted in  London.  It  remains  to  determine  how  the  scheme  of  surveys  is  best 
arranged. 

Through  the  Ck)lonial  Office  as  the  controlling  body,  with  the  co-operation 
of  the  Royal  Geographical  Society,  the  London  School  of  Tropical  Medicine,  and 
the  Imperial  Institute,  an  efficient  plan  of  operations  ought  to  be  easy  to  arrange. 
But  the  gronnd  to  be  covered  is  enormous,  and,  as  Mr.  Scott  Elliot  suggests,  it 
will  be  prudent  to  take  one  country  at  a  time.  Personally,  for  many  reasons, 
I  should  be  inclined  towards  the  selection  of  West  Africa  for  the  first  action, 
and  that  because  so  much  is  already  arranged  on  the  proper  lines  for  the  initial 
development  of  that  vast  country. 

[Prof.  Wyndham  Dunstan's  support  of  my  suggestions  is  extremely  gratifying, 
and  the  Imperial  Institute  would  be  of  an  inestimable  assistnnce  to  the  survey. 
Yet  I  must  protest  strongly  against  his  view  that  either  the  Colonial  Office  or  the 
Imperial  Institute  could  i^ssibly  conduct  such  a  survey  so  well  as  the  Royal 
Geographical  Society.  The  CJolonial  Office  has  in  the  past,  and  will  no  doubt  in 
the  future,  continue  surveying  and  reporting,  but  no  Government  office  could 
possibly  undertake  or  control  work  of  this  nature.  Otherwise  such  work  would 
have  been  done  long  ago. — G.  F.  S.  E.] 
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LAURENCE  FULLAR,  F.R.S.E. 

Part  XT. — Thk  Lochs  of  the  Beauly  Basin. 

The  Beauly  basin  is  an  important  and  extensive  one,  extending  across 
almost  the  entire  width  of  Scotland,  from  Beauly  firth  on  the  east 
coast  to  within  about  4  miles  from  the  shores  of  Loch  Daich,  and 
about  6  miles  from  the  shores  of  Loch  Carron,  on  the  west  coast.  The 
basin  is  situated  in  a  very  mountainous  district,  many  of  the  peaks  in 
the  central  and  western  part  of  the  basin  exceed iug  3000  feet,  and 
some  of  them  approaching  4000  feet,  in  height,  while  on  proceeding 
eastward  towards  the  outlet  of  the  basin  the  land  becomes  gradually 
less  elevated.  On  the  southern  boundary  of  the  basin  are  Tigh  Mor 
(3222  feet),  Sgiirr  nan  Conbhairean  (3634  feet),  Garbh  Leac  (3673  feet), 
Sgiirr  nan  Ceathramhan  (3614  feet),  Ciste  Dhubh  (3218  feet).  Cam 
Fuaraloch  (3241  feet),  and  Sgurr  a'  Bhealaich  Dheirg  (3378  feet)  ;  on 
the  western  boundary  Beinn  Fbada  (Ben  Attow),  3383  feet,  Sgiirr  nan 


*  Plates,  p.  656. 
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Ceathreambnan  (3771  feet),  Lurg  Mhor  (3234  feet),  and  Sgiirr  Choin- 
uich  (3260  feet)  ;  on  the  northem  boundary  Sgiirr  a'  Chaominn  (34fi2 
feet),  Bidean  an  Eoin  Deirg  (3430  foet),  Maoile  Limndaidh  (3294  feet), 
Sgiirr  Fhuar-Thuill  (3439  feet),  Sgorr  a'  Choir-Ghlais  (3552  feet),  and 
Sgurr  Kaadh  (3254  feet);  while  in  the  central  part  of  the  haain  are 
Craig  Dhubh  (3102  feet),  Sgiirr  na  Lapaioh  (3773  feet),  An  Riabhaohan 
(3696  feet),  BeinD  Fhionnlaidh  (3294  feet),  Mam  Sodhail  (Mam  Soul, 
3862  feet).  Cam  Eige  (3877  feet),  Tom  a'  Choinioh  (3646  feet),  a 
seooDd  peak  named  Sgiirr  na  Lapaich  (3401  feet),  and  Tuill  Creagaoh 
(3452  feet).    Besides  these  heights  there  are  many  others  which  do 


not  attain  the  3000-feet  level.  In  the  valleys  between  these  chains  of 
mountains  lie  the  Icoha  which  were  sounded  by  the  Lake  Surrey  staff. 
In  the  most  northerly  valley,  Olen  Strath  Farrar,  there  is  the  con- 
nected series  consisting  of  Looha  Calavie,  an  Tacbdaidb,  an  G«ad, 
Monar,  a'  Mhuilinn,  and  Bunaobaran;  in  the  central  valley,  Qlen 
Cannicb,  the  connected  aeries  of  Loohs  Lungard,  Mnllardoch,  and 
Sealbbag ;  and  in  the  most  aoutherly  valley.  Glen  AETric,  the  oonneated 
series  of  Loobs  Affric,  an  Lagbair,  and  Beinn  a'  Mbeadhoin  ;  with  the 
isolated  Loch  na  Beinue  B^ine  as  an  outlier  situated  towards  tbe  bead 
of  Strath  Glass.  These  valleys  all  trend  in  a  more  or  lefs  east-and- 
west  direction,  converging  towards  the  north-east,  where   the  river 
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Beanly  is  formed  by  the  junction  of  the  river  Farrar  with  the  river 
Glass.  The  river  Glass  is  formed  by  the  junction  of  the  Ambuinn 
Deabhaidh  (bearing  the  outflow  from  Loch  na  Beinne  Baine)  with  the 
river  Affrio,  while  the  river  Cannich  is  a  tributary  of  the  river  Glass. 
The  river-systems  within  the  Beauly  basin,  and  the  relative  positions 
of  the  diiferent  lochs,  are  shown  on  tho  accompanying  index-map 
(Fig.  1).  The  area  of  the  entire  basin,  as  measured  with  the  plani- 
meter  on  the  1-inch  Ordnance  Survey  maps,  is  about  343  square  miles, 
of  which  about  215  square  miles  (or  63  per  cent.)  drain  into  these 
thirteen  lochs,  as  will  be  seen  from  the  summary  table  at  the  end  of 
this  paper.  An  inspection  of  the  summary  table  shows,  further,  that 
all  the  lochs  exceed  half  a  mile  in  length,  while  eight  of  them  exceed 
a  mile  in  length ;  the  two  largest  lochs  (Mullardoch  and  Monar)  exceed 
4  miles  in  length,  and  have  each  an  area  exceeding  a  square  mile. 
Seven  of  the  lochs  exceed  100  feet  in  depth,  and  two  of  them  exceed 
200  feet,  the  deepest  one  being  Loch  Monar  with  a  maximum  depth 
of  260  feet;  this  loch  is  also  the  one  containing  the  largest  volume 
of  water.  The  boundary-line  between  the  counties  of  Inverness  and 
Ross  nms  up  the  centre  of  Loch  Monar  for  the  greater  part  of  its 
length,  and  it  crosses  Loch  Mullardoch  in  its  central  portion,  so  that 
these  two  lochs  lie  partly  in  Koss-shire  and  partly  in  Inverness-shire ; 
four  of  the  others  (Lochs  Lungard,  Calavie,  an  Tachdaidh,  and  an  Gead) 
are  situated  in  Ross-shire,  and  the  remaining  seven  in  Inverness-shire. 
The  scenery  of  the  district  around  the  lochs  is  very  fine,  and  the  trout- 
fishing  in  most  of  the  lochs  very  good  ;  some  of  them  contain  pike  also. 

LocJi  Affric  (see  Plate  I.). — Loch  Afi'ric   (or  Affaric)  lies  about  26 
miles  to  the  south-west  of  Beauly,  which  is  the  nearest  railway-station, 
and  about   11  miles   from  Glen  Afi'ric   Hotel  at  Cannich,   the  nearest 
house  of  entertainment.     The  loch   trends  in  a  west-south-west  and 
east-north-easterly  direction,  and  is  nearly  3^:  miles  in  length.      It  is 
broadest  towards  the   western   end,   where   the   maximum  breadth  is 
nearly  half  a  mile,  narrowing  gra'lnally,  though  irregularly,  on  pro- 
ceeding towards  the  eastern  end,  the  mean  breadth  of  the  entire  loch 
being  a  quarter  of  a  mile.     The  superficial  area  is  about  526  acres,  or 
over  four-fifths  of  a  square  mile,  and  tho  area  drained  by  the  loch  is 
nearly  47  square  miles.     The  maximum  depth  of  221  feet  was  observed 
near  the  centre  of  the  loch.     The  volume  of  water  is  estimated  at  214G 
millions  of  cubic  feet,  and  the  mean  depth  at  nearly  04  feet.     The  loch 
was  surveyed  on  October  6  and  7,  1903,  when  the  elevation  of  the  lake- 
surface  above  the  sea  was  determined  by  levelling  from  bench-mark  as 
being  747*0  feet ;  when  levelled  by  the  offloers  of  the  Ordnance  Survey 
on  July  3,  1807,  the  elevation  was  found  to  be  744-1   feet  above  sea- 
level,  or  3  feet  lower  than  1903. 

Loch    Afi'ric   is   quite   simple   in    conformation,    the   deeper   water 
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occupying  a  central  position,  from  which  the  bottom  slopes  npward  to  the 
shores  on  all  sides.  The  50-feet  contour  coincides  approximately  with 
the  outline  of  the  loch,  enclosing  a  basin  nearly  2^  miles  in  length, 
approaching  comparatively  close  to  the  west  end,  but  distant  more  than 
a  quarter  of  a  mile  from  the  east  end.  Separated  from  this  main  50- 
feet  basin  by  shallower  water  is  an  isolated  sounding  of  54  feet,  near 
the  oast  end  where  the  main  loch  is  joined  by  the  little  subsidiary  basin 
called  Loch  Pollan  Fearna,  in  which  a  maximum  depth  of  30  feet  was 
observed.  The  100-feet  basin  is  2|  miles  in  length,  and  the  1 50-feet 
basin  nearly  li^  miles  in  length,  approaching  in  each  case  nearer  to  the 
west  end  than  to  the  east  end.  The  200-feot  basin  is  alx)ut  three-quarters 
of  a  mile  in  length,  and  is  approximately  equidistant  from  both  ends  of 
the  loch,  but  the  deepest  sounding  in  221  feet  was  taken  towards  the 
west  end  of  the  basin,  and  therefore  nearer  to  the  western  end  of  the 
loch.  A  section  along  the  centre  of  the  locli  from  end  to  end  is  shown 
in  the  longitudinal  section  A-B  on  the  map,  and  a  section  across  the 
loch  in  the  position  of  the  deepest  sounding  is  shown  in  cross-section 
C-D.  This  last  section  shows  a  very  slight  irregularity  in  the  deepest 
part  of  the  loch,  where  a  sounding  in  209  feet  was  taken  between  a 
sounding  in  211  feet  on  the  one  hand,  and  the  greatest  depth  of  the 
loch  (221  feet)  on  the  other.  Another  line  of  soundings,  about  three- 
quartei-s  of  a  mile  further  east,  shows  a  shoaling  in  deep  water,  where 
a  depth  of  122  feet  was  recorded  lietween  a  depth  of  130  feet  on  one 
side,  and  159  feet  on  the  other.  With  these  exceptions,  the  various 
lines  of  soundings  show  a  regular  l>ottom,  with  a  steep  off-shore  slope 
in  some  places  along  both  the  northern  and  southern  shores.  Thus, 
proceeding  along  the  northern  shore  from  the  east  end  of  the  loch,  the 
first  line  of  soundings  gave  a  depth  of  40  feet  at  a  distance  of  20  feet 
from  shore ;  the  fourth  line  of  soundings  gave  a  similar  depth  at  a 
similar  distance ;  the  fifth  line  gave  a  depth  of  28  feet  at  10  feet  from 
shore;  the  ninth  line  gave  47  feet  at  30  feet;  the  next  line  gave  21 
feet  at  a  distance  of  20  feet ;  the  next  line  84  feet  at  60  feet  distance  ; 
the  next  35  feet  at  25  feet  distance;  and  the  next  line  36  feet  at  30 
feet  distance.  In  like  manner  proceeding  along  the  southern  shore  from 
the  east  end,  the  sixth  line  of  soundings  gave  a  depth  of  76  feet  at  a 
distance  of  50  feet  from  shore ;  the  next  line  gave  31  feet  at  20  feet 
distance;  the  next  line  47  feet  at  15  feet  distance;  the  next  line  33 
feet  at  20  feet  distance;  and  the  next  line  34  feet  at  30  feet  distance. 
All  these  figures  indicate  a  slope  exceeding  1  in  1,  and  in  one  case  a 
slope  exceeding  3  in  1.  The  following  talde  gives  the  areas  l>etween 
the  consecutive  contour-lines  at  intervals  of  50  feet,  with  the  percentages 
to  the  total  area  of  the  loch,  the  flat-l>ottomed  character  of  the  basin 
being  indicated  by  the  larger  zone  on  the  deeper  side  of  the  100-feet 
contour  than  on  the  shallower  side  : — 
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Feet.  Acres.  Per  cent. 

0  to  50  

50  „  100  

100  „  150  

150  „  200  

Over  200  

526        100 

Temperature  Oftservaiionft. — A  series  of  temperatures  taken  at  3  p.m. 
on  Octol)er  6,  1903,  in  the  deepest  part  of  the  loch,  gave  the  followiog 
results : — 
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The  extreme  range  shown  by  these  observations  is  only  4°-4  from 
surface  to  l)ottom,  the  fall  of  temperature  being  very  gradual. 

Loch  an  Laghair  (see  Plate  IL). — Loch  an  Laghair  lies  a  little  over 
a  mile  to  the  north-east  of  Looh  Affric,  and  is  practically  oontinuons 
with  Loch  Beinn  a'  Mheadhoin,  for  normally  the  two  lochs  stand  at 
the  same  level,  although  an  easterly  gale  sets  up  a  strong  onrrent 
through  the  narrows  at  Blar  an  Ath,  in  which  a  depth  of  5  feet  'wba 
observed.     The  loch  trends  in  a  north-east  and  south-west  direction, 
and  is  nearly  two-thirds  of  a  mile  in  length.     The  maximum  w^idth 
exceeds  a  quarter  of  a  mile  towards  the  western  end,  whence  the  loch 
narrows  gradually  towards  the  eastern  end.     The  superficial  area  of 
the  loch  is  about  83  acres,  and  the  area  draining  directly  into  it  nearly 
6  square  miles,  but  since  it  receives  the  overflow  from  Loch'Affirio  its 
total  drainage  area  is  about  52^  square  miles,  an  area  over  four  hundred 
times  greater  than  that  of  the  loch.     The  deepest  sounding  in  100  feet 
was  taken  in  the  central  part  of  the  loch,  but  rather  nearer    to   the 
north-east  end.     The  volume  of  water  is  estimated  at  135  million  oubie 
feet,  and  the  mean  depth  at  37|  feet.      The  loch  was  surveyed    on 
October  6,  1903 ;  but  the  elevation  of  the  lake-surface  above  the  sea 
could  not  be  determined  by  levelling,  as  there  was  no  bench-mark  near 
the  loch.     The  level  was  estimated  at  about  703  feet  above  sea-leve). 

Loch  an  Laghair  forms  a  simple  basin,  the  shallower  contours 
coinciding  approximately  with  the  outline  of  the  loch,  but  approaching 
closer  to  the  northern  shore  in  the  eastern  half  of  the  loch,  where  the 
oflf-shore  slope  is  steepest.  The  western  end  is  apparently  being  silted 
up.  The  75-feet  area  is  extremely  small,  for  on  each  side  of  the 
deepest  sounding  in  100  feet,  at  a  distance  represented  by  twenty 
strokes  of  the  oar,  the  depths  were  66  and  64  feet  respectively.  A 
section  across  the  loch  at  the  position  of  the  deepest  sounding  is  shown 


BATHTMETBICAL  SURVBT  OF  THE  FRESH-WATER  LOCHS  OF  SCOTLAND.     571 

in  orosS'Section  E-F  on  the  map,  and  a  section  along  both  Loch  an 
Laghair  and  Loch  Beinn  a'  Mheadhoin  is  shown  in  the  longitudinal 
section  A-B.  The  area  of  the  lake-floor  in  Loch  an  Laghair  covered 
by  less  than  50  feet  of  water  is  about  63  acres,  or  76  per  cent,  of  the 
total  area  of  the  loch.  The  temperature  of  the  surface  water  at 
3.30  p.m.  on  the  date  of  the  survey  was  48*^*0  Fahr.,  the  air-temperature 
l>eing  42°-0. 

Loch  Beinn  a'  Mheadhoin  (see  Plate  IL). — Loch  Beinn  a'  Mheadhoin 
(or  Beinnavian  or  Beneveian)  trends  generally  in  a  north-east  and  south- 
westerly direction,  and  is  over  2^  miles  in  length.  The  loch  is  fairly 
uniform  in  width,  the  two  end  portions  being  somewhat  narrower  than 
the  central  portion,  which  has  a  maximum  breadth  of  nearly  half  a 
mile,  the  mean  breadth  of  the  entire  loch  exceeding  a  quarter  of  a 
mile.  The  superficial  area  of  the  loch  is  about  504  acres,  or  over  three- 
quartei*8  of  a  square  mile,  and  the  area  of  land  draining  directly  into 
it  is  about  15^  square  miles ;  but  since  it  receives  the  superfluent  waters 
from  Lochs  Affric  and  an  Laghair,  the  total  drainage  area  is  alK)ut 
68  square  miles.  The  maximum  depth  of  167  feet  was  observed  in 
a  central  position,  but  nearer  to  the  eastern  than  to  the  western  end 
of  the  loch.  The  volume  of  w&ter  is  estimated  at  1435  millions  of 
cubic  feet,  and  the  mean  depth  at  over  65  feet.  The  loch  was  surveyed 
on  October  6,  1903  ;  but  the  elevation  of  the  lake-surface  above  the 
sea  could  not  be  determined  by  levelling.  The  water  in  the  loch  was 
very  high  on  the  date  of  the  survey,  the  level  then  being  estimated 
at  about  703  feet  above  sea- level,  but  the  normal  level  is  probably  about 
700  feet. 

Loch  Beinn  a*  Mheadhoin  is  rather  complex  in  conformation,  in- 
cluding as  it  does  three  deep  basins  separated  by  shallower  water. 
Near  the  western  end  of  the  loch  is  a  small  basin  having  a  maximum 
depth  of  95  feet,  and  near  the  eastern  end  is  a  larger  basin  having  a 
maximum  depth  of  117  feet,  while  the  largest  and  deepest  basin  occupies 
the  central  portion.  The  two  ridges  separating  these  three  basins  may 
be  due  to  the  deposition  of  material  brought  down  by  the  streams 
entering  the  loch  at  these  places  along  the  northern  shore,  of  which  the 
westerly  stream  (Amhaiun  a*  Ghlinne  Fhiadhaich)  is  the  more  import- 
ant ;  the  maximum  depth  observed  on  the  western  ridge  was  69  feet, 
and  on  the  eastern  ridge  97  feet.  The  25-feet  and  50-feet  contours  are 
continuous  from  end  to  end  of  the  loch,  while  the  75-feet  contour  is 
broken  at  the  position  of  the  western  ridge,  and  the  100-feet  contour  is 
broken  at  the  position  of  the  eastern  ridge.  The  eastern  100-feet  basin 
is  nearly  half  a  mile  in  length,  and  the  main  100-feet  basin  nearly  1^ 
miles  in  length  ;  within  the  last-mentioned  basin  is  a  long  narrow 
1 50-feet  basin,  based  on  soundings  of  159,  167,  and  154  feet,  with 
an  isolated  sounding  in  156  feet  a  quarter  of  a  mile  farther  west.     It 
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seems  dou])tfiil  whether  this  isolated  sounding  may  not  be  oonneoted 
with  the  principal  basin  by  deep  water,  and  in  that  case  the  150-feet 
basin  would  be  nearly  a  mile  in  length.  The  deepest  sonnding  in  167 
feet  was  recorded  about  a  mile  from  the  eastern  end  of  the  loch,  and 
alK)ut  H  miles  from  the  western  end.  The  cross-section  C— D,  in  this 
position,  shows  a  steeper  gradient  off  the  northern  than  off  the  Bonthem 
shore ;  but  the  soundings,  as  a  whole,  afford  no  evidence  of  any  very 
steep  slopes.  The  deeper  part  of  the  loch  has  quite  a  flat-lK>ttomed 
character,  as  indicated  by  the  figures  in  the  following  table,  giving 
the  areas  between  the  consecutive  contour-lines  : — 

iTew. 

0  to    25        

25  to    50        

50  to    75        

75  to  100        

Over  100        

504  1000 

It  will  be  observed  that  the  largest  zone  is  the  one  between  75  and 
100  feet,  and  that  the  area  of  the  lake-floor  covered  by  less  than  50  feet 
of  water  is  about  178  acres,  as  compared  with  270  acres  covered  by 
water  between  50  and  100  feet  in  depth,  or  35  per  cent,  as  compared 
with  53  per  cent.  In  most  lakes  the  arrangement  is  the  reverse  of  this, 
the  areas  between  consecutive  contour-lines  drawn  at  equal  intervals, 
usually  decreasing  with  increase  of  depth.  The  temperature  of  the 
surface  water  at  the  east  end  on  commencing  the  survey  was  SO'^'O  Fahr., 
the  temperature  of  the  air  being  42***5,  while  later  in  the  afternoon, 
towards  the  opposite  end  the  surface  temperatnre  was  49'^*5 ;  bnt,  an 
easterly  gale  having  sprung  up,  it  was  found  impossible  to  take  serial 
temperatures  beneath  the  surface. 

Loch  na  Beinne  Batne  (see  Plate  V.). — Loch  na  Beinne  Bfiine  lies  in 
Guisaohan  forest,  about  4  miles  to  the  south-east  of  Loch  Beinn   a' 
Mheadhoin,  and  8  or  9  miles  to  the  west  of  Invermoriston  on   Loch 
Ness.     It  is  irregular  in   outline,  trends   in   a   north -north-east   and 
south-south-westerly  direction,  and  is  nearly  a  mile  in  length,  with  a 
maximum  breadth  of  nearly  half  a  mile.     The  superficial  area  is  abont 
154  acres,  or  a  quarter  of  a  square  mile,  and  the  area  draining  into  it 
about  Ij^  square  miles.     The  maximum  depth  of  07  feet  was  deserved 
about  a  quarter  of  a  mile  from  the  southern  end  of  the  loch,  midway 
between  an  island  of  stones  and  the  eastern  shore.     The  volume  of 
water  is  estimated  at  190  million  cubic  feet,  and  the  mean  depth  at 
28i  feet.     The  loch  was  surveyed  on  June  6,  1904,  but  the  elevation  of 
the  lake-surface  above  the  sea  could  not  be  determined  ;  the  height  of 
the  water  at  the  sluice  was  about    2  feet,  and  at  one  time  the  loch 
appears  to  have  been  considerably  higher. 
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Loch  na  Beinne  Bliine  forms  a  simple  basin ;  the  25-feet  contour 
coincides  approximately  with  the  outline  of  the  looh,  but  is  deflected  at 
the  position  of  the  island  of  stones  off  the  western  shore  towards  the 
southern  end,  while  the  50-feet  basin,  based  on  soundings  of  67,  64,  54, 
and  52  feet,  is  contained  in  the  southern  half  of  the  loch,  and  is  about 
a  quarter  of  a  mile  in  length.  The  soundings  indicate  in  one  or  two 
places  slight  undulations  of  the  lake-floor,  but  as  a  rule  the  slope  of  the 
bottom  is  regular  and  gentle.  The  area  covered  by  less  than  25  feet  of 
water  is  al)out  95  acres,  or  62  per  cent,  of  the  total  area. 

Temperature  Observations, — A  series  of  temperatures  taken  in  the 
deepest  part  of  the  loch  gave  the  following  results  : — 


Surface  ... 

...    600-8  Fahr. 

10  feet    ... 

...     60^-0     „ 

20    „      ... 

...     50<>-5     „ 

40    „      ... 

...     47«6     „ 

60 

...     46<^5     „ 

These  observations  indicate  an  extreme  range  of  temperature  from 
surface  to  bottom  amounting  to  14^*3,  there  being  a  fall  of  9'^'5  between 
10  and  20  feet,  which  is  nearly  equal  to  a  fall  in  temperature  of  one 
degree  per  foot  of  depth.  Eeference  has  elsewhere  been  made  to  the 
large  range  and  rapid  fall  of  temperature  observed  in  Lochs  Monzie- 
vaird,  Achilty,  and  Dubh,*  and  the  temperatures  here  given  from  Loch 
na  Beinne  Baine  afford  another  instance  for  comparison. 

Loch  Lungard  (see  Plate  V.). — Loch  LuDgard  (or  Longart,  or  Glas- 
letter)  lies  at  the  head  of  Glen  Oanniuh,  about  5  miles  to  the  north  of 
Loch  Affric.  It  trends  east  and  west,  and  is  1^  miles  in  length,  with 
a  maximum  breadth  towards  the  west  end  of  one-third  of  a  mile,  whence 
the  loch  narrows  gradually  towards  the  east.  The  superficial  area  is 
about  216  acres,  or  one-third  of  a  square  mile,  and  the  area  draining 
into  it  is  nearly  23  square  miles.  The  maximum  depth  of  129  feet  was 
observed  in  a  central  position,  but  towanls  the  east  end.  The  volume 
of  water  is  estimated  at  599  million  cubic  feet,  and  the  mean  depth  at 
nearly  64  feet.  The  loch  was  surveyed  on  October  7,  1903,  when  the 
elevation  of  the  lake-surface  above  the  sea  was  found  by  levelling  from 
bench-mark  to  be  761*3  feet,  which  is  nearly  identical  with  the  level 
observed  by  the  Ordnance  Survey  officers  on  October  14,  1867,  viz. 
761*2  feet.  When  surveyed  the  water  was  about  its  normal  level,  and 
in  floods  might  rise  about  3  feet. 

Loch  Lungard  is  extremely  simple  in  conformation,  the  bottom 
sloping  down  on  all  sides  towards  the  deepest  part,  not  the  slightest 
irregularity  being  indicated  by  the  soundings,  while  the  contour-lines 
coincide  approximately  with  the  outline  of  the  loch.     This  is  shown  in 


*  Sou  Geogr.  Journ.^  vol.  26,  pp.  55,  56,  July,  1905. 
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both  the  longitudinal  seotion  A-B  and  the  crossHseotion  C~D  on  the  map. 
The  50-feet  basin  is  1^  miles,  and  the  100-feet  basin  rather  under  a  mile, 
in  length,  and  they  are  comparatively  wide,  so  that  the  loch  is  of  a 
flat-bottomed  character,  as  is  shown  by  the  following  table,  giving  the 
areas  and  percentages  between  the  oontour-lines  : — 

Feet. 
0  to    50        

Oil    „    xUU  •••  •••  •«! 

Oyer  100        

216  100 

Temperature  Observations. — The  following  series  of  temperatures, 
taken  at  2  p.m.  on  the  date  of  the  survey  in  the  deepest  part  of  the 
loch,  indicates  a  range  of  only  1°'2  Fahr.  throughout  the  body  of 
water : — 

Surface 49^*2  Fahr. 

^if   IvCw   ...       •••       •••       •••       •••       .»•       •••    "Xtj      \J  ), 

WW  Af  ■••  •••  •••  •••  •••  •••  •••  70w  ^y 

A  *#^/  f|  •••  •••  •••  •••  •••  •••  •••  ^\J        Vf  jj 

Loch  MuUardoch  (see  Plate  III.). — Loch  MuUardoch  (or  Mulardich, 
or  Moyley)  lies  less  than  2  miles  to  the  east  of  Loch  Lungard,  and  is 
practically  continuous  with  Loch  Sealbhag,  there  being  a  small  expansion 
of  the  river  between  them  called  Loch  Ath  a'  Bhan,  which  was  not 
sounded.    Loch  MuUardoch  trends  generally  in  an  east  and  westerly 
direction,  and  is  somewhat  irregular  in  outline,  with  a  slight  bend  in  the 
central  portion.     It  exceeds  4  miles  in  length,  and  is  pretty  uniform  in 
width,  the  maximum  breculth  being  less  than  half  a  mile,  and  the  mean 
breadth  over  a  quarter  of  a  mile.     Its  waters  cover  an  area  of  about  756 
acres,  or  considerably  more  than  a  square  mile,  and  the  area  draining 
directly  into  it  is  about  27^  square  miles  ;  but  since  it  receives  the  out- 
flow from  Loch  Lungard  its  total  drainage  area  exceeds  50  square  miles. 
The  maximum  depth  of  197  feet  was  observed  in  the  eastern  portion  of 
the  loch,  about  a  mile  and  a  half  from  the  oast  end.     The  volume  of 
water  is  estimated  at  2553  millions  of  cubic  feet,  and  the  mean  depth  at 
77^  feet.     The  loch  was  surveyed  on  October  7,  1903,  but  the  elevation 
above  the  sea  was  not  determined ;  when  levelled   by  the  Ordnance 
Survey  officers  on  November  29,  1866,  the  elevation  of  the  lake-surfaoe 
was  found  to  bo  704*9  feet  above  sea-level.     On  the  date  of  the  survey 
the  water  was  about  a  foot  above   the   normal  level,  and   two  da^'s 
previously  it  had  been  3  feet  higher. 

Loch  MuUardoch  is  divided  into  two  deep  basins  by  a  shoaling  of 
the  water  in  its  central  portion,  where  there  is  a  constriction  and  beod 
in  the  outline,  the  maximum  depth  in  the  western  basin  being  150  feet, 
and  in  the  eastern  basin  197  feet,  the  depth  on  the  shoaling  being  80 
feet.     A  section  across  the  deepest  part  of  the  western  basin  is  shown  in 
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cros8-section  C-D,  and  one  across  the  deepest  part  of  the  eastern  bcuun 
in  cross-seotion  E-F,  on  the  map,  and  a  section  along  the  centre  of  the 
loch  from  end  to  end  is  shown  in  the  longitudinal  section  A~B  at  the 
foot  of  the  map.     This  last-mentioned  section  brings  out  the  central 
shoaling  referred  to,  which  is  apparently  traceable  to  the  influence  of 
the  streams    entering  on   both   sides   of  the  loch  at  this  place,  and 
principally  of  the  Allt  Taige,  at  the  mouth  of  which,  on  the  northern 
shore,  is  a  considerable  delta.     The  50-feet  contour  is  continuous,  and 
encloses  a  basin  nearly  4  miles  in  length.     The  western  100-feet  basin 
exceeds  half  a  mile  in  length,  separated  by  an  interval  of  over  half  a 
mile  from  the  eastern  100-feet  basin,  which  is  one  and  a  half  miles  in 
length,  and  includes  a  150-feet  basin  over  a  mile  in  length.    All  the 
cross-lines  of  soundings  show  a  regular  bottom,  the  water  deepening 
gradually  from  the  shore  towards  the  centre,  with  a  steep  off-shore  slope 
in  some  places,  as,  for  instance,  along  the  southern  shore  off  Creag  Dubh, 
where  a  sounding  in  24  feet  was  taken  about  20  feet  from  shore,  and  off 
Creag  a'  Bhaca,  at  the  deepest  part  of  the  loch,  where  a  sounding  in 
94  feet  was  taken  about  100  feet  from  shore.    The  following  table  gives 
the  approximate  areas  between  the  consecutive  contour-lines  at  intervals 
of  50  feet,  and  the  percentages  to  the  total  area  of  the  loch,  and  indicates 
the  flat-bottomed  character  of  the  basin,  the  comparatively  large  area  of 
the  lake-floor  covered   by  more   than   150  feet  of  water  being  note- 
worthy : — 

Feet. 
0  to    50 


•••  •••  ••• 


50   „  100 

100   „  150 

Over  150 


Acres. 

Percent. 

298 

••• 

39 

228 

*•• 

30 

121 

... 

16 

109 

••• 

15 

756  100 


Temperature  Observations, — The  following  series  of  temperatures, 
taken  at  4.30  p.m.  on  the  date  of  the  survey  in  the  western  basin,  shows 
that  the  water  was  nearly  uniform  in  temperature,  the  extreme  range 
from  surface  to  bottom  bein^  only  V  Fahr.,  the  readings  down  to  a 
depth  of  50  feet  being  identical : — 


Surface  ... 

10  feet    ... 

26    „      ... 

ou  yg  ... 
100  „  ... 
150    „      ... 


50°0  Fahr. 

50°0 

»» 

50<>0 

» 

500-0 

f* 

49°-5 

>» 

490-0 

»t 

Loch  Sealbhag  (see  Plate  III.). — Loch  Sealbhag  lies  to  the  east  of, 
and  is,  as  already  stated,  practically  a  continuation  of  Loch  Mullardoch. 
It  trends  in  a  north-east  and  south-westerly  direction,  and  is  two  thirds 
of  a  mile  in  length,  with  a  maximum  breadth  towards  the  west  end 
of  nearly  a  quarter  of  a  mile,  whence  it  narrows  gradually  towards  the 
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north-east.  Its  waters  cover  an  area  of  about  68  acres,  and  it  drains 
directly  an  area  of  3^  square  miles,  but  since  it  receives  the  outflow 
from  IjocIis  Lungard  and  Mullardocb,  its  total  drainage  area  is  nearly 
54  square  miles — an  area  nearly  five  hundred  times  greater  than  that 
of  the  loch.  The  maximum  depth  of  56  feet  was  observed  iu  the 
widest  part  of  the  loch  towards  the  western  end,  and  comparatively 
near  the  southern  shore.  The  volume  of  water  is  estimated  at  61 
million  cubic  feet,  and  the  mean  depth  at  over  20^  feet.  The  loch  was 
surveyed  on  October  5,  1903,  but  the  elevation  above  the  sea  could  not 
be  determined. 

The  wide  western  portion  of  Loch  Sealbhag  includes  a  deep  basin 
exceeding  30  feet  in  depth,  which  approaches  comparatively  close 
to  the  western  end,  and  is  over  a  quarter  of  a  mile  in  length.  To 
the  north- east  of  this  basin  the  bottom  rises,  and  falls  again  on 
approaching  the  outfall  to  a  depth  of  31  feet,  the  depth  on  the  rise 
being  16  feet.  The  area  of  the  lake-floor  covered  by  less  than  20  feet 
of  water  is  about  39  acres,  or  57  per  cent,  of  the  total  area.  The 
temperature  of  the  surface  water  on  the  date  of  the  survey  was 
50°'5  Fahr. 

Loch  Calavie  (see  Plate  V.). — Loch  Gala  vie  (or  Calvie)  lies  about 
6  miles  to  the   north-west  of  Loch  Lungard,  and  only  7  miles    from 
the  head  of  Loch  Garrou  on  the  west  coast   of  Scotland,  at  a  high 
elevation  among  the  mountains,  the  lower  slopes  of  which  are  covered 
with  peat.    The  loch  trends  in  a  north-west  and  south-easterly  direction, 
and   is   considerably  over  a  mile  in  length,  with  a  maximum  w^idth 
towards  the  western  end   exceeding  one-third  of  a  mile,  whence  the 
breadth   gradually  decreases  on   approaching   the   eastern   end.     The 
superficial  area  is  about  167  acres,  or  a  quarter  of  a  square  mile,  and 
the  area  draining  into  it  nearly  2^  square  miles.     The  maximum  depth 
of  84  feet  was  observed   in  a  central  position,  but  rather  nearer  the 
western  than  the  eastern  end.      The  volume  of  water   is   estimated 
at  276  million  cubic  feet,  and  the  mean  depth  at  38  feet.     The  loch 
was  surveyed  on  October  19,  1904,  when  the  elevation  was  found  by 
levelling  from  bench-mark  to  be  1128'35  feet  above  the  sea — a  little 
lower  than  the  elevation  as  determined  by  the  Ordnance  Survey  officers 
on  August  14,  1860,  viz.  1128-5  feet  above  sea-level. 

Loch  Calavie  is  perfectly  simple  in  conformation,  the  contour-lines 
coinciding  approximately  with  the  shore-line,  though  in  each  case  they 
approach  nearer  to  the  western  than  to  the  eastern  end  of  the  loch,  so 
that  the  average  slope  is  steeper  towards  the  head  of  the  loch.  This 
is  shown  in  the  longitudinal  section  A-B  on  the  map.  The  25-feet 
basin  is  nearly  a  mile,  and  the  50-feet  basin  three-quarters  of  a  mile, 
in  length.  The  soundings  give  no  indication  of  any  steep  ofif-shore 
slopes,  and  the  average  elope  between  the  25-feet  and  50-feet  contours 
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is  less  steep  than  in  shallower  water,  as  indicated  in  the  following 
table  by  the  larger  area  beyond  the  2o-feet  line  : — 

Feet.  Acre«.  Per  cent. 

\t    vO    ^O  •••  •••  ••• 

^iJ     If      vv  «••  •••  ••• 

tjvl     ^^/«f  •••  •••  ••• 

vJv6r    111         •••         •••         ••• 

167  100 

Temperature  OhaervationB. — The  following  series  of  temperatures 
taken  in  the  deepest  part  of  the  looh  shows  that  on  the  date  of  the 
snryey  the  whole  body  of  water  was  practically  nniform  in  temperature, 
the  extreme  range  being  less  than  1°  Fahr. : — 

Surface 47°'0  Fahr. 

^v/  166  V   •••      •••      •••      ••«      •••      •••      •••   fsO  O    «^ 

7**  4.tfS°-9 

ffVM  •••  •••  •••  ••«  •••  •••  •••  1K\J  *d  yy 

Loch  an  Tachdaidh  (see  Plate  Y.). — Loch  an  Tachdaidh  lies  about  2 
miles  to  the  east  of  Loch  Calavie,  and  is  almost  continuous  with  Loch 
an  Gead,  the  stream  between  them  being  a  very  short  one,  and  the 
difference  in  level  only  Ij^  feet.  The  term  Gedd  Lochs  is  applied  to 
the  conheoted  series,  consisting  of  Loch  an  Gead,  Loch  an  Tachdaidh, 
and  the  neighbouring  little  Loch  an  Gobhlach,  which  was  not  sounded. 
Loch  an  Tachdaidh  is  irregular  in  outline,  trends  in  a  north-east  and 
south-westerly  direction,  and  is  nearly  two-thirds  of  a  mile  in  length,  with 
a  maximum  breadth  exceeding  one-third  of  a  mile.  Its  waters  cover 
an  area  of  about  92  acres,  and  it  drains  directly  an  area  exceeding  4 
square  miles,  but  since  it  receives  the  overflow  from  Loch  Calavie,  its 
total  drainage  area  is  over  6}^  square  miles.  The  maximum  depth  of 
62  feet  was  observed  in  the  centre  of  the  north-eastern  portion  of ,  the 
loch,  near  a  heap  of  stones,  showing  above  the  surface  of  the  water. 
The  volume  of  water  is  estimated  at  72  million  cubic  feet,  aud  the  mean 
depth  at  18  feet.  The  loch  was  surveyed  on  October  21,  1904;  the 
elevation  could  not  be  determined  by  levelling,  but  was  estimated  at 
about  831*5  feet  above  the  sea. 

Loch  an  Tachdaidh  is  irregular  in  conformation  as  well  as  in  out- 
line, and,  besides  the  island  of  stones  already  mentioned,  includes  four 
small  unnamed  islands,  the  largest  of  which  occupies  a  central  position ; 
the  south-western  portion  is  shallow  and  filled  with  weeds.  The 
contour-lines  are  sinuous  in  character,  the  deepest  part  lying  between 
the  largest  island  and  the  heap  of  stones,  where  three  soundings  ex- 
ceeding 50  feet  in  depth  were  taken.  To  the  'south  of  the  largest 
island,  and  towards  the  eastern  shore,  a  sounding  in  25  feet  was  recorded, 
surrounded  by  shallower  water.  The  area  of  the  lake-floor  covered  by 
less  than  25  feet  of  water  is  about  74  acres,  or  81  per  cent,  of  the  total 
area.     The  following  series  of  temperatures  taken  in  the  position  of 

No.  VI.— June,  1906.]  2  r 
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the  deepest  sounding  shows  a  range  of  only  l°-2  Fahr.  throughout  the 
body  of  water,  the  deeper  layers  being  uniform  in  temperature : — 
Surface 4^)°'2  Fabr. 

Ox)    ILOb  ■••      •••      •••      •••      •••      ..•      •••  '10     \f         jf 

W     yj         «»•       •••       •«•       •••       •••       •••       •••    ^%r      \f  „ 

An  Oead  Loch  (see  Plate  V.). — An  Gead  loch  lies  to  the  north-east 
of  Loch  an  Taohdaidh,  and  trends  in  a  similar  direction,  but  is  more 
regular  in  outline  and  more  uniform  in  width.  An  Gead  loch  is  nearly 
1\  miles  in  length,  with  a  maximum  width  towards  the  south-^west  end 
of  a  quarter  of  a  mile.  The  superficial  area  is  about  110  acres,  and  the 
area  draining  directly  into  it  is  about  2^  square  miles,  but  since  it 
reoeives  the  outflow  from  Lochs  Calavie  and  an  Tachdaidh,  the  total 
drainage  area  exceeds  0  square  miles.  The  maximum  depth  of  30  feet 
was  observed  towards  the  north-eastern  end  of  the  loch.  The  volume 
of  water  is  estimated  at  54  million  cu])ic  feet,  and  the  mean  depth  at 
1 IJ  feet.  The  loch  was  surveyed  on  October  21,  1904,  and  the  elevation 
was  estimated  at  about  830  feet  above  sea-level.  The  bottomi  of  an 
Gead  loch  is  irregular  and  stony,  so  much  so  that  in  the  deeper  part  no 
mud  could  be  got,  while  the  shallow  western  portion  is  covered  vvith 
sand.  Though  irregular,  the  ])asin  has  a  flat-l>ottomed  character,  for 
the  majority  of  the  soundings  were  taken  in  deptlis  exceeding  10  feet, 
and  only  three  soundings  in  depths  exceeding  20  feet.  The  area  of  the 
lake-floor  covered  by  more  than  1 0  feet  of  water  is  about  62  acres,  or 
56  per  cent,  of  the  total  area.  The  temperature  of  the  water  was  nearly 
uniform  on  the  date  of  the  survey,  a  reading  at  the  surface  giving 
4G°-7  Fahr.,  and  a  reading  at  25  feet  40°*0. 

Loch  Monar  (see  Plate  IV.). — Loch  Monar  lies  at  the  head  of  Glen 
Strath  Farrar,  little  more  than  a  mile  to  the  north-east  of  an  Gead 
loch,  and  is  one  of  the  most  important  lochs  in  the  Beauly  1)asin.     In 
length  and  in  superficial  area  it  is  slightly  inferior  to  Loch  Mullardoch, 
but  it  is  the  deepest  of  the  series,  and  containH  the  largest  volume 
of  water.     The  general  trend  of  Loch  Monar  is  east  and  west,   but 
with  a  slight  sinuosity  in  the  outline,  the  length  exceeding  4  miles. 
The  width  varies  considerably,  the  maximum  breadth  of  nearly  half 
a  mile  occurring  near  the  west  end,  the  mean  breadth  of  the  entire 
loch   exceeding  a  quarter  of  a  mile.     The  waters  of  the  loch  cover 
an   area  of  about  750  acres,  or  over   one   square  mile,  and  the  area 
draining  directly  into  it  is  about  41  square  miles,  Init  since  it  receives 
the  overflow  from  Lochs  Calavie,  an  Tachdaidh,  and  an  Gead,  the  total 
drainage   area   is   al)Out   50  square   miles.     The    maximum    depth    of 
260  feet  was  observed  much  nearer  the  eastern  than  the  western  end. 
The  volume  of  water  is  estimated  at  3213  millions  of  cubic  feet,  and 
the  mean  depth  at  98^  feet.     The  loch  was  surveyed  on  October  10, 
1903,  when  the  elevation  of  the  lake-surface  above  the  sea  was  found 
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to  be  663-9  feet ;  when  levelled  by  the  officers  of  the  Ordnance  Survey 
on  June  20,  1866,  the  elevation  waa  662*8  feet  above  sea-level.  At  the 
time  of  the  survey  the  water  was  about  its  normal  level,  and  might 
rise  to  the  extent  of  several  feet. 

Loch  Monar  is  quite  simple  in  conformation,  all  the  contour-lines 
enclosing  continuous  areas,  and  the  cross-lines  of  soundings  indicating 
a  regularly  sloping  bottom  from  the  shores  out  towards  the  centre  of 
the  loch.     The  longitudinal  section,  A-B  on  the  map,  along  the  centre 
of  the  loch  from  end  to  end  shows  slight  undulations  of  the  lake-floor, 
the  shallowings  coinciding  with   constrictions   in  the  outline.    The 
contour-lines  all  approach  nearer  to  the  eastern  than  to  the  western 
end  of  the  loch,  showing  a  steeper  slope  in  an  easterly  direction  from 
the  deepest  sounding,  which  was  taken  less  than  a  mile  from  the  east 
end,  or  one-fourth  of  the  distance  from  one  end  to  the  other.     The  off- 
shore slope  is  in  places  very  steep,  especially  along  the  southern  shore 
at  the  deepest  part  of  the  loch,  where  near  the  centre  of  the  loch  a 
sounding  in  104  feet  was  taken  about  120  feet  from  shore;  a  little 
farther  east  another  sounding  in  50  feet  was  taken  about  50  feet  from 
shore;  still  farther  east  a  sounding  in  148  feet  was  taken  about  120 
feet  from  shore;   and  still  farther  east  a  sounding  in  87  feet  about 
60  feet  from  shore.     The  last-mentioned  sounding,  which  gives  a  slope 
of  29  in  20,  was   taken  on   the  cross-line  immediately  to  the  east 
of  the  deepest  sounding,  and  the  steepest  gradient  observed  off  the 
northern  shore  was  at  the  opposite  end  of  the  same  line,  where  a  sound- 
ing in  54  feet  was   taken  at  about  60  feet  from  shore.     The  cross- 
section  C-D  on  the  map  is  taken  at  the  position  of  the  deepest  sounding, 
and  shows  a  gentle  off-shore  slope,  succeeded  by  a  steeper  slope  on 
proceeding  into  deep  water,  the  deeper  part  of  the  loch  being  of  a 
flat-bottomed  character.     The  area  enclosed  by  the  50-feet  contour  is 
nearly  3^  miles  in  length,  being  distant  from  the  west  end  nearly  three- 
quarters  of  a  mile,  and  extending  into  the  narrow  part  at  the  east  end 
off  Creag  Ghrada ;  in  the  expansion  of  the  out-flowing  river,  opposite 
Creag  Dhubh,  a  depth  of  64  feet  was  observed.     The  100- feet  basin 
is  3  miles,  the  1 50-feet  basin  2^  miles,  and  the  200-feet  basin  over  one 
mile,  in  length.     The   approximate   areas    between    the    consecutive 
contour-lines  drawn  in  at  equal  intervals,  and  the  percentages  to  the 
total  area  of  the  loch,  are  given  in  the  following  table,  from  which 
it  will  be  noticed  that  the  area  of  the  zone  between  150  and  200  feet  is 
larger  than  that  of  the  two  preceding  shallower  zones  : — 

Feet. 
0  to    50 
oO  „  10()         ...  ...         ... 

100  „  150        

lOU  ,t    Z\H)  ...  ...  ... 

Over  200        

750  100 

2r2 


Acres. 

Per  cent. 

293 

39 

134 

18 

99 

13 

138 

18 

86 

12 
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Temperature  Observations, — The  following  series  of  temperatiireB, 
taken  in  the  deepest  part  of  the  looh  at  4  p.m.  on  the  date  of  the  snrvej, 
shows  that  the  whole  body  of  water  varied  little  in  temperature,  being, 
in  fact,  uniform  in  temperature  down  to  100  feet,  the  extreme  range 
amounting  to  only  V'2  Fahr. : — 


Surface 

10  feet 

25    „ 

50    „ 

100    „ 

150    ., 

170    „ 

200    „ 

49°-5  Fahr 

4905 

»» 

49°-5 

•♦ 

49'^5 

»« 

49°-4 

*♦ 

49°0 

»« 

48<>-5 

»» 

48«-3 

«» 

Loch  a*  Mhuilinn  (see  Plate  V.). — Looh  a'  Mhuilinn  (or  Moilie)  is  a 
small  irregular  loch  lying  about  5  miles  to  the  east  of  Loch  Monar.     A 
terrace  of  gravel  surrounds  the  loch,  except  on  the  northern   shore, 
where  the  hill  An  Carnach  rises  steeply  from  the  lake- shore.     There  is 
a  large  island  named  Eilean  a'  Mhuilinn  near  the  east  end,  and  two 
smaller  islands  at  the  mouth  of  the  inflowing  river  at  the  west  end. 
The  loch  trends  in  an  east-north-east  and  west-south-westerly  direction, 
and  is  nearly  a  mile  in  length,  with  a  maximum  breadth  in  the  centre 
exceeding  one-third  of  a  mile,  whence  it  narrows  towards  the  two  ends. 
The  superficial  area  is  about  100  acres,  and  the  area  of  land  draining 
directly  into  it  is  about  37f  square  miles,  but  since  it  receives  the 
overflow  from  Lochs  Monar,  an  Gead,  an  Tachdaidh,  and  Calavie,  its 
total  drainage  area  is  nearly  88  square  miles — an  area  550  times  greater 
than  that  of  the  loch.     The  maximum  depth  of  94  feet  was  observed  in 
the  wide  part  of  the  loch  towards  the  northern  shore.     The  volume  of 
water  is  estimated  at  150  million  cubic  feet,  and  the  mean  depth  at 
over  34  feet.     The  loch  was  surveyed  on  October  12,  1903,  when  the 
elevation   was   determined  by  levelling  from    bench-mark    as   being 
417*65  feet  above  the  sea ;  when  visited  by  the  Ordnance  Survey  officers 
on  June  1,  1866,  the  elevation  was  found  to  be  417*5  feet  above  sea- 
level.      A  drift-mark   was  observed  5  feet  above  the  surface  of  the 
water  on  the  date  of  the  survey,  when  the  level  was  about  its  normal. 

Loch  a*  Mhuilinn  consists  of  a  deep  central  basin,  with  two  small 
subsidiary  shallow  basins  at  the  two  ends,  as  shown  in  the  longitudinal 
section  on  the  map.  Towards  the  west  end,  immediately  to  the  north 
of  the  island  at  the  mouth  of  the  inflowing  river,  a  depth  of  25  feet  was 
recorded,  separated  from  the  main  basin  by  a  rise  of  the  bottom,  on 
which  a  maximum  depth  of  12  feet  was  observed.  Towards  the  east 
end,  between  Eilean  a'  Mhuilinn  and  the  mouth  of  the  outflowing  river, 
a  depth  of  24  feet  was  recorded,  separated  from  the  main  basin  by  a 
depth  of  3  feet  in  the  narrows  between  the  island  and  the  northern 
shore.     In  the  main  deep  basin  the  contour-lines  are  continuous  and 
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the  bottom  regular,  seveD  soundings  in  depths  exceeding  80  feet  having 
been  recorded  to  the  west  and  south-west  9f  Eilean  a'  Mhuilinn,  two  of 
them  in  depths  exceeding  90  feet  The  area  of  the  lake-floor  covered 
by  less  than  50  feet  of  water  is  about  72  acres.  The  following  series  of 
temperatures  taken  in  the  deepest  part  of  the  loch  shows  that  the  body 
of  water  was  nearly  uniform  in  temperature  on  the  date  of  the  survey, 
the  extreme  range  observed  being  less  than  1°  Fahr. : — 

Surface 
10  feet 
25    „ 
50    „ 
90     „ 

Loch  BuncLcharan  (see  Plate  V.). — Loch  Bunacharan  (or  Banchron) 
lies  less  than  a  mile  to  the  east  of  Loch  a'  Mhuilinn  and  about  6  miles 
east  of  Loch  Monar,  and  is  the  final  one  of  the  series  of  lochs  in  Glen 
Strath  Farrar.  The  shores  are  mostly  of  gravelly  dihris^  forming  terraces 
about  20  feet  high,  which  are  best  seen  along  the  south  shore ;  the  sur- 
rounding hills  are  high  and  rugged,  and  well  wooded.  The  loch  trends 
east-north-east  and  west-south-west,  and  is  1^  miles  in  length,  with  a 
maximum  width  of  nearly  one-third  of  a  mile,  the  superficial  area  being 
about  157  acres,  or  a  quarter  of  a  square  mile.  The  area  draining 
directly  into  Loch  Bunacharan  is  only  about  4  square  miles,  but  it 
receives  the  overflow  from  Lochs  Calavie,  an  Tachdaidh,  an  Gead,  Monar, 
and  a'  Mhuilinn,  and  its  total  drainage  area  is  therefore  a  very  large 
one — about  92  square  miles.  The  maximum  depth  of  113  feet  was 
observed  towards  the  east  end  of  the  loch — less  than  half  a  mile  from 
the  east  end  and  more  than  three-quarters  of  a  mile  from  the  west  end. 
The  volume  of  water  is  estimated  at  about  343  million  cubic  feet,  and 
the  mean  depth  at  over  50  feet.  The  loch  was  surveyed  on  October  12, 
1903,  when  the  elevation  of  the  lake-surface  above  the  sea  was  found  by 
levelling  from  bench-mark  to  be  36615  feet ;  when  levelled  by  the 
officers  of  the  Ordnance  Survey  on  June  9,  1866,  the  elevation  was 
366*5  feet  above  sea-leveL  On  the  date  of  the  survey  the  water  was 
about  its  normal  level,  and  a  recent  drift-mark  was  observed  9  feet 
above  the  surface  of  the  water,  while  an  older  drift- mark  was  11  feet 
above  the  water-surface. 

Loch  Bunacharan  is  irregular  in  conformation,  the  lake-floor  in  the 
deeper  part  of  the  loch  rising  and  falling  in  a  series  of  undulations. 
The  25-feet  and  50-feet  contours  are  continuous  from  end  to  end  of  the 
loch,  and  coincide  approximately  with  the  shore-line.  The  75-feet 
contour,  however,  encloses  three  distinct  basins  separated  from  each 
other  by  shallower  water,  viz.  (1)  a  very  small  basin  based  on  a 
sounding  in  83  feet  about  300  yards  from  the  western  end ;  (2)  a  larger 
basin  a  quarter  of  a  mile  in  length,  and  trending  almost  north  and 
south,  t.e.  transversely  across  the  loch,  based  on  soundings  in  78,  82. 
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and  88  feet,  situated  about  one-third  of  a  mile  from  the  western  end ; 
and  (3)  the  largest  and  deepest  basin,  one-third  of  a  mile  in  length, 
approaching  to  within  a  quarter  of  a  mile  from  the  eastern  end,  and  en- 
olosing  a  small  basin  exceeding  100  feet  in  depth,  based  on  soundings 
in  105,  111,  and  113  feet.  Between  the  second  and  third  basins  above 
noted  there  is  a  rise  of  the  lake-floor  near  the  middle  of  the  looh, 
covered  by  43  feut  of  water,  surrounded  on  all  sides  by  deeper  water. 
These  inequalities  are  indicated  to  some  extent  in  the  longitudinal 
section  A-B  on  the  map,  taken  along  the  axis  of  maximum  depth,  but 
most  of  the  cross-lines  of  soundings  show  a  regular  bottom,  as  shown  in 
cross-sectiun  C-D,  taken  at  the  position  of  the  deepest  sounding.  The 
slope  of  tho  bottom  seems  to  be  gentle  on  the  whole,  the  steepest  gradient 
observed  being  oflf  the  northern  shore  towards  the  west  end,  where  a 
sounding  in  48  feet  was  taken  about  50  feet  from  shore.  The  area  of 
the  lake-floor  covered  by  less  than  50  feet  of  water  is  about  80  acres, 
or  r>l  per  cent,  of  the  total  area.  The  following  series  of  temperatures, 
taken  in  tho  deepest  part  of  the  looh,  show  that  the  whole  body  of 
water  was  practically  uniform  in  temperature  : — 

Siirfuci'  ...         ...         ...         ...         ...         ...         ...     48°'2  Fahr. 

*-*J      It^Uv  •••  •••  •••  •••  •••  •••  •••  mO         Stt  yy 

*J''  jy  Mat  •••  •••  •••  .«•  •••  •••  \kO         "  yy 

§  %9        %^  •■•       •••       •••       •••       •••       •••       ••■    4^7   ^'     yy 

'Ml  4K*^-(t 

%jyj  ■•  •••  ••■  •••  •••  •••  ...  •••  XC*  ^'  y% 

Xt\'9^  ■••  •••  ••■  •••  •••  ■■•  ••■  M.  §  %M  yj 

The  particulars  regarding  the  lochs  dealt  with  in  this  paper  are 
collected  together  in  the  opposite  table  for  convenience  of  reference 
and  comparison. 

From  this  table  it  will  be  seen  that  in  the  thirteen  lochs  under  con- 
sideration, which  cover  an  area  of  5|  square  miles,  al>out  850  soundings 
were  taken,  or  an  average  of  146  soundings  per  square  mile  of  surface. 
The  aggregate  volume  of  water  contained  in  the  lochs  is  estimated  at 
1 1,230  millions  of  cubic  feet,  and  the  area  draining  into  them  is  over 
215  square  miles,  or  thirty-soven  times  the  area  of  the  lochs. 


GEOLOGICAL   NOTES   ON   THE   LOCHS   WITHIN   THE 

BASIN   OF  THE   FAKRAK. 

By  B.  N.  PEACH,  LL.D.,  F.R.S.,  and  J.  HOBNE,  LL.D.,  F.R.S. 

The  mapping  of  the  western  \2iti  of  the  Beauly  basin  by  the  Geological  Survey 
has  ODly  bcca  carried  southwards  to  the  watershed  between  Glen  Strath  Farrar  and 
Glen  Cannicb,  and  hence  the  following  notes  are  confined  to  the  lakes  lying  within 
the  basin  of  the  Farrar.  This  area  is  entirely  occupied  by  the  metamorphic  rocks 
of  the  Ilighlamlp,  which  have  been  arranged  in  two  divisions  :  (I)  An  older  seriep, 
which  has  been  correlated  with  the  Lewitsian  or  Archaean  gneiss  of  the  West  High- 
lands; and  (2)  a  group  of  crystalline  schists,  termed  the  Moine  teries  by  the 
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Geological  Survey,  which  are  regarded  as  altered  sedimenta,  and  are  suppoeed  to 
rest  unconformably  on  the  older  Lewisian  gneiss. 

The  members  of  the  older  series  comprise  homblendic  and  biotite  gneUsee,  and 
ulirabasic  masaef,  together  with  crystalliDe  limestone,  graphite  schists  and  eclogiitas, 
which  resemble  the  rocks  of  Lewisian  age  in  the  neighbourhood  of  Glenelg.  The 
Moine  series  includes  two  prominent  subdivisioDS :  (1)  flaggy  and  massive  quarti- 
biotite-granulites ;  and  (2)  mnscovite-biotite  schists,  the  latter  probably  re{H«senfciiig 
an  argillaceous  phase  of  sedimentation.  In  the  basin  of  the  Farrar  the  general 
strike  of  the  crystalliDe  schists,  with  the  exception  of  local  variationsy  is  north- 
north-east  aud  south-south-west,  or  north-east  and  south-west — that  is  to  saj, 
obliquely  across  the  course  of  the  main  valley. 

Tlie  basin  of  the  Farrar  is  traversed  by  a  powerful  dislocation,  which  passes  from 
the  Conon  valley  in  a  south-west  direction  by  Gleann  Chorainn  and  the  head  of  the 
river  Orrin,  thence  across  Loch  Monar  to  the  south-west  shoulder  of  the  Riahha- 
chan.  It  forms  a  well-marked  feature,  and  is  accompanied  by  much  brecclation 
and  staining  of  the  rocks,  as  may  be  seen  along  its  course  to  the  north-east  of  Ijoch 
Monar.  At  certain  localities,  parallel  or  branching  faults,  presumably  connected 
with  the  main  dislocation,  arc  met  with,  which  modify  to  some  extent  the  sarfaoe 
features. 

During  the  period  of  confluent  glaciers,  the  ice  radiating  from  the  mass  of  high 
ground  south  of  Loch  Monar,  emhracing  Sgurr  na  Lapaich,  3773  feet^  and  An 
Riabhachan,  3696  feet,  and  from  the  heights  between  that  lake  and  Gleann  Fhiod- 
haig  to  the  north,  flowed  eastwards  down  Glen  Strath  Farrar,  and  streamed  north- 
wards through  some  of  the  passes  towards  the  Orrin  and  Glen  Fhiodhaig,  and  west- 
wards in  the  direction  of  the  valley  of  the  Ling.  At  a  later  stage  it  escaped  only 
by  Strath  Farrar.  The  diverging  movement  through  the  various  passes  is  indicated 
partly  by  icc-oaarkings,  and  partly  by  the  disposition  of  the  moraines. 

Loch  Monar  is  a  true  rock  basin  carved  mainly  out  of  the  crystalline  schists 
of  the  Moine  series,  modified  by  the  movements  accompanying  the  Strath  Gonon 
fault  and  its  branches,  to  which  reference  has  already  been  made.  The  lip  of  the 
basin  is  now  about  half  a  mile  below  the  present  outlet  of  the  lake,  the  intervening 
area  being  silted  up  by  the  alluvium  brought  down  by  Allt  Goire  na  Faochaige — 
a  tributary  which  joins  the  main  stream  opposite  Monar  Lodge.  The  rocks 
forming  the  barrier  of  the  lake  are  well  seen  in  the  gorge  of  the  Garhh-oisge, 
where  they  consist  of  massive  siliceous  Moine  schists,  intensely  plicated  alcHig 
vertical  axes  trending  north-east  and  south-west. 

In  the  narrow  part  of  the  lake  immediately  above  Monar  Lodge  there  is  a 
small  subsidiary  basin,  which  may  be  accounted  for  by  inequalities  in  the  hardness 
of  the  rocks,  and  by  the  irregular  distribution  of  the  drift  on  the  west  side  of  the 
loch.  The  deep  part  of  the  main  basin  coincides  with  the  belt  of  crushed  strata 
accompanying  the  Strath  Conon  fault  that  crosses  the  lake  near  Lub-an-Inbhir 
and  the  parallel  dislocation  above  Creag  na  h-Iolaire.  A  third  fault,  trending  east 
and  west,  enters  the  loch  at  the  mouth  of  Allt  nan  Uan,  which  has  produced 
considerable  brecciation  of  the  rocks. 

The  shallow  bar  near  the  head  of  the  loch  is  due  to  a  spit  of  sand,  brought 
down  partly  by  Allt  Riabhachan  and  partly  by  the  stream  at  Pait,  which  has 
been  distributed  by  the  action  of  the  waves.  The  long  stretch  of  alluvium  along 
Amhainn-an  t-Sratha  Mh6ir  indicates  that  the  lake  has  been  silted  up  for  aboat 
a  mile  above  its  present  western  limit. 

Lodi  an  Tachdaidh  and  An  Qead  i^ocA.— These  lochs  lie  in  the  bottom  of  the 
valley  drained  by  the  Garbh-uisge  at  Pait,  which  flows  into  Loch  Monar,  and  are 
entirely  surrounded   by  drift  de^wslts  of  the   later   glaciation.     All   the  small 
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projections  into  these  lakes  are  due  to  moraine  heaps,  arranged  in  such  a  way  as  to 
suggest  that  they  are  probably  the  terminal  moraines  of  a  lobe  of  ice  that  moved 
westwards  towards  the  basin  of  the  river  Ling. 

Loch  Cdlavie  lies  in  one  of  the  passes  through  which  the  ice  escaped  westwards 
from  the  Monar  area  during  the  period  of  confluent  glaciers.  Though  immediately 
surrounded  by  moraines  and  peat,  it  is  evidently  in  part  a  rock  basin,  as  the  rocky 
barrier  formed  of  muscovite-biotite  gneiss  appears  in  the  stream  not  far  below  the 
outlet  of  the  lake.    The  deepest  sounding  is  84  feet. 

Lock  Bu7iacharan  and  Loch  a'  MhuUinn, — These  lakes  are  situated  in  the 
valley  of  the  Farrar  about  midway  between  Loch  Monar  and  "Struy.  Their  long 
axes  seem  to  coincide  generally  with  the  strike  of  the  crystalline  schists.  In  the 
case  of  the  former  lake,  its  height  above  sea-level  is  366  feet,  its  greatest  depth 
113  feet,  and  the  position  of  the  rocky  barrier  exposed  in  the  stream  about  one- 
third  of  a  mile  below  the  outlet  is  about  360  feet.  The  surface  level  of  Loch 
a'  Mhuilinn  is  417  feet,  and  the  deepest  sounding  is  94  feet,  and  as  it  discharges 
over  solid  rock,  it  is  evidently  a  smdl  rook  basin.  There  is  a  high  terrace  round 
Loch  a'  Mhuilinn  and  on  the  south  side  of  Loch  Bunacharan  at  a  level  of  440  feet. 

NOTES   ON  THE  BIOLOGY  OP  THE  LOCHS  OF   THE 

BEAULY  BASIN. 

By  JAMES    MURRAY. 

The  lochs  of  Beauly  valley  were  surveyed  in  late  autumn,  during  very  severe 
weather^  unfavourable  for  the  study  of  biology.  The  lochs  in  Glen  Afifric  were 
visited  in  a  time  of  heavy  floods,  which  raised  the  lochs  several  feet  while  we  were 
working  at  them.  Though  the  tow-nets  were  used,  there  was  almost  nothing  got 
in  them.  The  lochs  appeared  to  be  flushed  and  washed  out  by  the  spate,  or  else 
the  animals  had  gone  down  to  quieter  water. 

Throughout  the  rest  of  the  basin  there  was  groat  uniformity,  the  ordinary 
universal  limnetic  Crustacea  and  Kotifers  alone  being  present,  with  little  call  for 
remark.  There  was  an  entire  absence  of  all  the  northern  species  of  Diapiomus, 
and,  although  Desmids  were  fairly  abundant  in  most  of  the  lochs,  there  were  none 
of  the  western  species. 

The  few  species  which  only  occurred  in  some  of  the  lochs  are  noted  below. 
These  are  also  generally  distributed  in  summer,  their  scarcity  in  these  lochs  being 
due  to  the  late  season  at  which  they  were  visited. 

Daphni'j.— In  all  the  lochs  where  Daphnia  occurred,  it  was  as  the  variety 
foJeatUy  a  large  form  with  the  head  angled. 

Ilolopedium  gihberum. — Ouly  in  Lochs  Calavie  and  an  Tachdaidh. 

Leptodora  kindiii, — Only  in  LDch  Monar. 

Polyphemus  pedictdus, — An  Gead  loch. 

Cyclops  strenuus, — Present  in  most  of  the  lochs.  The  Cyclops  in  Loch  Calavie 
were  red-spotted. 

Diaphanosoma  brachyurum,^Fo\iu^  in  four  lochs — Tachdaidh,  Bunacharan, 
Mullardoch,  and  Lungard. 

Floscularia  pdagica. — Loch  Monar. 

Conochilus,— "Both  species,  (7.  tintcornw  (the  oommon  lake  species)  and  C.  volvox, 
were  present  in  Loch  Monar. 

Sponge, — A  fresh-water  spongp,  species  not  determined,  came  up  attached  to 
the  sounding-rod,  from  depths  of  6  or  8  feet,  in  Loch  a'  Mhuilinn.  The  pieces  were 
long,  fing  r-shaped. 
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THE  NOMENCLATURE  OF  THE  NORTH  AMERICAN  CORDIL- 
LERA BETWEEN  THE  47TH  AND  53RD  PARALLELS  OF 
LATITUDE.* 

By  REQINAIjD  A.  DALT,  Ottawa,  Canada. 

Introduction  and  Outline. — In  point  of  area,  if  not  a8  certainly  in  point 
of  total  volume  a}>ove  sea,  the  western  mountains  of  Nortlx  America 
constitute  by  far  the  greatest  system  of  the  Earth.  This  vast  region 
has  always  been  very  sparsely  inhabited.  In  the  orographic  features 
it  is  generally  complicated,  often  to  the  uttermost.  Its  exploration 
is  only  well  begun.  There  are  thus  excellent  reasons  why  the  moun- 
tain units  of  this  region  are  so  inadequately  named  and  Hystematized 
in  geographical  works,  whether  issued  as  oflBcial  Government  reports, 
as  educational  text-books  or  atlases,  or  as  popular  records  of  travel. 
Yet,  whether  he  will  or  no,  tha  explorer  responsible  for  a  report 
on  any  part  of  this  region  must  confront  the  question  of  names.  He 
returns  from  his  rugged  field,  and,  to  t«ll  of  his  findings,  must  use 
common  nouns  to  indicate  what  kinds  of  land-relief  ho  has  found,  and 
proper  names  to  aid  in  individualizing  and  locating  those  reliefs  in  the 
huge  backbone  of  the  continent. 

This  duty  has  fallen  to  the  writer  in  the  task  of  reporting  on  the 
geology  of  the  mountains  crossed  by  the  49  th  parallel  boundary  between 
Canada  and  the  United  States.  Though  the  same  transmontaue  uection 
has  been  described  by  the  geologists  attached  to  the  1857-Gl  commis- 
sion, though  it  occurs  along  the  most  thickly  settled  part  of  British 
Columbia,  and  though  it  is  nowhere  very  far  from  the  lines  of  two 
transcontinental  railroads,  a  complete  and  systematic  grouping  of  the 
.  mountains  on  the  boundary  has  never  been  made.  The  difiSonlty  of 
supplying  the  lack  was  felt  by  the  writer  in  the  iirst  of  the  five  seasons 
devoted  to  the  geology  of  the  boundary,  but  the  difliculty  was  more 
fully  realized  as  the  dire  confusion  of  the  nomenclature  already  iu 
vogue  became  apparent. 

It  is  manifest  that  any  attempt  to  develop  a  constructive  view^  of 
the  boundary  mountains  should  be  founded  as  far  as  possible  upon 
established  units  already  understood  and  named.  The  literature  has, 
therefore,  been  carefully  searched  to  furnish  this  required  founda- 
tion. The  result  Las  shown  a  truly  surprising  variety  of  usages  in 
names  and  in  concepts  of  the  topography.  The  course  of  compilation 
inevitably  led  to  the  study  of  the  nomenclature  of  western  ranges 
even  far  away  from  the  49th  parallel  of  latitude.  Examples  of  the 
differences  of  usage  are  recorded  in  the  first  part  of  the  following  paper. 
The   record   may   serve   in   some   degree   to  illustrate  the  need  of    a 

*  Published  by  pcrmiasiou  of  the  CaDudiaii  CummiHHiuuur,  luteruatiouul  Bouudary 
Surveys. 
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oonaiBtent  schemo  of  nomenclature,  possibly  to  suggest  partial  grounds 
on  which  uniformity  may  some  day  be  established. 

The  second  part  of  this  paper  is  concerned  with  a  brief  account 
of  the  nomenclature  that  seems  most  appropriate  for  the  ranges  crossed 
by  the  international  boundary. 

Different  Nomenclatures  in  Use, — The  search  for  the  variations  of 
nomenclature  was  made  both  among  authorities  responsible  on  the 
gi'ound  of  priority  and  among  authorities  influential  as  standard 
compilers  from  original  sources.  For  the  present  purpose  of  indicating 
the  lack  of  uniformity  and  the  confusion  into  which  the  great  mass  of 
the  people  may  be  led  by  consulting  existing  works  of  reference,  it  is 
not  sufficient  to  record  names  found  ouly  in  Government  map  or  careful 
scientific  monograph.  Perhaps  more  important  still  in  this  connection 
is  the  record  to  be  made  from  standard  atlases,  from  school  geographies, 
and  from  standard  influential  guide-books.  In  reality,  it  has  required 
the  examination  of  but  a  very  limited  number  of  each  kind  of  authorita- 
tive works  to  point  the  moral.  With  few  exceptions  the  only  works 
consulted  were  printed  in  the  English  language. 

The  Diverse  Naming  of  the  Western  Mountain  Heyion  as  a  Whole, — The 
question  of  the  best  general  title  for  the  western  mountains  may  be 
considered  as  trite  by  those  who  do  not  feel  the  immediate  need  of  its 
solution  in  their  professional  work.  The  writer  by  no  means  believes 
it  to  bo  trite,  as  he  now  completely  realizes  the  wide  latitude 
in  naming  among  the  recent  influential  publications  dealing  with 
North  American  geography.  It  is  scarcely  to  the  credit  of  our  geo- 
graphical societies  and  alpine  clubs  that  they  will  publish  at  length 
the  statement  of  ooe  traveller  that  he  found  mosquitoes  in  Newfound- 
land, of  another  that  his  hotel  accommodation  in  Manila  was  bad,  and 
leave  undiscussed  the  suggestive  paper  of  Prof.  BussJl  and  his  corre- 
spondents on  the  names  of  the  larger  geographical  features  of  North 
America.*  There  would  be  no  advantage  to  the  European  geographei*s 
if  the  Alps  masqueraded  under  a  dozen  difiiBrent  general  titles 
dependent  on  the  personal  tastes  of  individual  writers  on  those 
mountains. 

It  is  well  known  that  one  of  the  first  designations  of  the  entire 
mountain  group  lying  between  the  Pacific  and  the  Great  ilains  was 
due  to  Humboldt  His  *'  Cordilleras  of  the  Andes  "  extended  from 
Gape  Horn  to  the  mouth  of  the  Mackenzie  river.  Humboldt  occasioi  ally 
used  the  singular  form  **  Cordillera  of  the  Andes  "  for  the  same  concept. 
In  view  of  the  general  restriction  of  the  term  *'  Andes  **  to  the  moantaius 
of  South  America,  Whitney,  in  1 868,  proposed  that  the  name  "  Cordil- 
leras,'* with  variants,  **  Cordilleran  System"  and  **  Cordilleran  Region," 
be  retained  to  designate  the  North  American  equivalent  of  the  Andes. 


"  Bull  Qeog.  Society  of  Philadelphia,  1899,  vol.  2,  p.  55. 
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This  name  was  adopted  in  the  United  States  census  reports  for  1870 
and  1880,  and  by  a  great  number  of  expert  geologists  and  geographers 
since  1868.  In  process  of  time,  however,  the  singular  form,  **  Cordillera  " 
and  variants,  became  used  in  the  same  sense.  In  one  of  these  forms 
the  Humboldt  root  word  with  Whitney's  definition  has  entered  many 
atlases.  It  appears  on  numberless  pages  of  high-class  Government 
reports,  geographical,  geological,  and  natural  history  memoirs,  and  of 
such  works  as  Baedeker's  *  Guide-book  to  the  United  States,'  Stanford's 
•  Compendium  of  Geography,'  etc. 

The  time-hononred,  erroneous,  similarly  inclusive  name  ''  Rocky 
Mountains,"  with  variants,  **  Rocky  Mountain  System,"  "  Rocky 
Mountain  Belt,"  etc.,  has,  however,  held  the  dominant  place  in  the 
popular  usage.  Its  inappropriateness  for  the  heavily  wooded  Canadian 
mountains  is  abundantly  evident.  For  the  United  States,  Clarence 
King  wrote  a  generation  ago — 

'*  The  greatest  looseness  prevails  in  regard  to  the  nomenclature  of 
all  the  general  divisions  of  the  western  mountains.  For  the  very 
system  itself  there  is  as  yet  only  a  partial  acceptance  of  that  general 
name  Cordilleras,  which  Humboldt  applied  to  the  whole  series  of 
chains  that  border  the  Pacific  front  of  the  two  Americas.  In  current 
literature,  geology  being  no  exception,  there  is  an  unfortunate  tendency 
to  apply  the  name  Rocky  mountains  to  the  system  at  large.  So  loose 
and  meaningless  a  name  is  bad  enough  when  restricted  to  its  legitimate 
region,  the  eastern  bordering  chain  of  the  syatem,  but  when  spread 
westward  over  the  Great  Basin  and  the  Sierra  Nevada,  it  is  simply 
abominable."  * 

The  following  table  summarizes  the  above-mentioned  variants  along 
with  others  more  recently  introduced,  and  still  other  general  names 
now  only  of  historical  interest.  The  names  of  prominent  authorities 
and  the  leading  dates  when  they  have  published  the  respective  titles 
are  also  entered  in  the  table.  The  authority  for  some  of  the  older 
liames  is  Whitney's  work  on  the  United  States,  published  in  Boston, 
1889. 

Mountains  of  the  Bright  Stones  General   use,  end    of   eigh- 

teenth century. 

Shining  Mountains  Morse,   *  Universal    Geogra- 

phy,' 1802. 

Stoney  or  Stony  Mountains  Arrowsmith,     1796 ;     Presi- 

dent Jefferson. 

Columbians  {sic)  Mountains  Tardieu,  1820. 

Chippewayan  Mountains  Hinton,  1834. 

The  Cordilleras  of  the  Andes  (in  part)         Humboldt,  1808,  etc. 

The  Cordillera  of  the  Andes  (in  part)  Humboldt,  1808,  etc. 


*  ( 


U.S.  Geol.  Exploration,  40th  Parallel,  Syitematio  Geology,  1878,'  p.  5. 


590       THE  NOMKNCLATURK  OP  THE  NORTH   AMERICAN  OORDILLKRA 


The  Cordilleras 
The  Cordillera 


The  Western  Cordillera  of  North  America 
The  Cordilleras  of  North  America 

The  Cordilleran  Kegion 

The  Cordilleran  System 

The  Cordillera  System 
The  Cordillera  Belt 

The  Pacific  Cordillera 

The  Cordilleran  Plateau 

The  Cordillera  of  the  Rocky  Mountains 

The  Eooky  Mountain  System 

• 

The  Rooky  Mountain  Region 


The  Rocky  Mountain  Belt 
The  Rocky  Mountains 
The  Pacific  Mountains 

The  Western  Highland 


The  Rocky  Mountain  Highland 
The  Western  Plateau 


Whitney,   1868;      many 

authors  since. 
G.  M.  Dawson,  1884,   eta; 

Gannett,     1898;       Band- 

McNally,  1905. 
J.  D.  Dana,  1874,  1880. 
Hayden,     1883 ;      liooonte, 

1892,  etc. 
Whitney,  18fi8, etc.;  Hayden, 

1883;  Shaler.  1891. 
Whitney,  1868,  etc. ;    King, 

1878;  Baedeker,  1893. 
Hayden,  1883. 
G.  M.   Dawson,    1879,  etc.; 

Rand-McNally,  1902. 
Russell,  1899,  1904. 
Hayden,  1883. 
J.  D.  Dana,  1895. 
Leconte,  1892,  etc. ;  Heilprin, 

1899 ;  many  others. 
Powell,    1875,  etc.;    O.    M. 

Dawson,    1890;    Gannett, 

1899. 
Rand-McNally,  1902. 
Lewis  and  Clarke  ;  popular. 
Russell,  1899,  1904;  Powell, 

1899. 
Baedeker,  1893;  Keith  John- 
ston   Atlas,  1890;    Davis, 

1899. 
Frye,  1895,  1904. 
English  Imperial  Atlas,  18921 


In  most  technical  writings,  both  of  governmental  and  of  private 
origin,  the  suggestion  of  Whitney  has  been  followed  with  varying 
fidelity  during  the  last  thirty-five  years.  It  is  clear  that  the  inherent 
conuotation  of  "  Cordilleras  '*  is  different  from  that  of  "  Cordillera." 
The  one  emphasizes  the  compound  nature  of  the  orographic  unit ;  the 
other,  the  singular  form  of  the  word,  emphasizes  the  organic  union  of 
members.  Hayden  used  both  forms  of  the  word.  In  recent  years  there 
has  been  a  rather  widespread  adoption  of  the  term  in  the  singular 
number.  In  1 874,  J.  D.  Dana  proposed  that  the  great  mountain  systems 
of  North  America  be  referred  to  as  the  "  Western  Cordillera"  and  the 
"  Eastern  Cordillera,''  the  latter  thus  synonymous  with  what  is  now 
commonly  called  the  Appalachian  system.     Russell,  in  1899,  proposed 
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"  Pacific  Cordillera  "  and  "  Atlantic  Cordillera"  with  respectirely  the 
same  significance.  Usage  has,  however,  declared  that  there  is  hut  one 
Cordillera  in  North  America.  The  ezpVession  **  Pacific  Cordillera  "  is, 
according  to  such  established  usage,  redundant.  '*  The  Cordillera  of 
North  America,'*  "  The  Cordilleran  System,"  "  The  Cordilleran  Region," 
or,  with  the  proper  context,  simply  "  The  Cordillera,"  seem  to  be  to-day 
the  best  variants  on  the  Humboldt  root-word. 

The  fine,  dignified  quality  of  the  word,  convenient  in  adjective  form 
as  in  noun  form,  its  unequivocal  meaning  and  its  really  widespread  use 
in  atlas  and  monograph  make  **  Cordillera"  incomparably  the  best  term 
for  technical  and  even  for  the  more  serious  popular  works.  In  fact, 
there  seems  to  be  no  good  reason  why  the  name  should  not  be  entered 
in  elementary  school  atlases.  The  objection  that  the  word  is  likely 
to  be  mispronounced  by  teacher  or  scholar  would  equally  exclude 
"Himalaya"  and  "Appalachian"  from  school-books.  In  teaching  or 
learning  what  is  meant  by  "  the  Cordillera,"  the  teacher  or  scholar 
would  incidentally  learn  so  much  Spanish.  If,  in  the  future,  this 
should  be  deemed  an  intolerable  nuisance,  speakers  in  English  could, 
in  their  licensed  way,  throw  the  accent  back  to  the  second  syllable  and 
avoid  the  unscholarly  danger.  The  second  objection  that  a  Cordillera 
is  hereby  made  to  include  the  extensive  plateaus  of  Utah  and  Arizona 
or  the  great  inteiiiiontane  basins  of  the  United  States  is  more  serious. 
It  will,  however,  hardly  displace  the  word  from  its  present  technical 
use  as  designating  a  single  Earth-feature  ruggedly  mountainous  as  a 
whole,  but  bearing  subordinate  local  details  of  form  and  structure 
not  truly  mountainous.  If  this  objection  be  regarded  as  invalid  by 
advanced  scientific  workers,  it  will  have  still  less  weight  for  popular  or 
educational  use. 

The  ordinary  connotation  of  the  terra  "  highland  "  makes  it  unsuitable 
as  part  of  the  name  indicating  the  world's  vastest  mountain  group.  Like 
Powell's  name  "  Stony  Mountains,"  suggested  for  the  majestic  Front 
ranges  north  of  the  Union  Pacific  Railroad,  "  highland  "  is  "  belittling." 
To  most  readers  it  would  inevitably  suggest  Scotland's  relief.  If  the  word 
be  raised  to  the  dignity  proposed  in  "  Western  Highland  "  or  "  Rocky 
Mountain  Highland,"  the  writer  on  the  natural  features  of  the  Cordillera 
runs  the  risk  of  ambiguity  in  employing  the  indispensable  common 
noun  "  highland,"  while  dealing  with  local  problems  of  geology, 
geography,  or  natural  history. 

For  popular  use,  the  best  title  alternative  with  "  Cordillera  "  is,  in 
the  writer's  opinion,  "  The  Pacific  Mountain  System."  It  is  suggested 
by  Russell's  "The  Pacific  Mountains."  The  addition  of  the  word 
**  system  "  seems  advisable  as  stating  the  unity  of  the  whole  group. 
The  proposal  of  J.  D.  Dana  to  restrict  the  common  noun  "  system  "  to 
mean  merely'  the  group  of  ranges  formed  in  a  single  geosyncline  has  to 
face  overwhelming  objections.     The  usage  of  generations  is  against  it ; 
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the  enormonB  difficulty  of  actually  applying  it  in  nature  is,  perhaps, 
yet  more  surely  fatal  to  the  idea. 

The  restriction  of  the  titles  "  Pacific  Ranges "  (Hayden),  **  Pacific 
Mountains ''  (Powell  in  his  earlier  use  of  that  term ;  he  has  since  applied 
it  to  the  whole  Cordillera),  and  '*  Pacific  Mountain  System ''  (A.  0. 
Spencer  and  A.  H.  Brooks)  to  the  relatively  narrow  mountain  belt  lying 
hetween  the  ocean  and  the  so-called  **  Interior  Plateau ''  of  the  Cordillera, 
seems  particularly  unfortunate.  If  there  is  one  g^and  generalisation 
possihle  alx)ut  the  entire  Cordillera,  it  is  that  the  Cordillera  is,  both 
genetically  and  geographically,  a  Pacific  feature  of  the  globe.  The 
Rocky  Mountain  ranges  proper,  the  Selkirks,  and  the  Bitter  Roots  bear 
the  marks  of  interaction  of  Pacific  basin  and  continental  plateau  as 
plainly  as  do  the  Sierra  Nevada,  the  Coast  ranges,  or  the  St.  Elias  range. 
The  large  view  of  the  Cordillera  assuredly  claims  the  word  **  Paoifio  " 
for  its  own,  and  cannot  allow  in  logic  that  **  Pacific  Mountain  System  " 
shall  mean  anything  less  than  the  entire  group  of  mountain  a  The 
artificial  nature  of  the  narrower  definition  would  be  equally  manifest  if 
it  were  applied  to  a  topographic  or  genetic  unit  forming  a  relatively 
small  part  of  the  Andes  along  the  immediate  shore-line  of  Sonth 
America.  The  Andes  mountains  form  the  Pacific  mountain  system  of 
South  America  as  the  whole  North  American  Cordillera  forms  the  tme 
Pacific  mountain  system  of  North  America. 

Yet  the  term  "  system  "  is  itself  so  elastic  that  it  is  fitly  applied  to 
subdivisions  of  the  Cordillera.  For  example,  the  *'  Rocky  Mountain 
System  '*  expresses  an  unusually  convenient  grouping  of  the  northern 
ranges  in  Alaska,  and  of  the  eastern  ranges  of  the  Cordillera  in  Canada 
and  the  United  States.  Popular,  as  well  as  scientific,  usage  has  onoe 
for  all  recognized  the  propriety  of  there  being  in  name,  as  well  as  in 
fact,  system  within  system  in  the  grouping  of  mountains. 

The  Diverse  Naming  of  Bangeg  crossed  hy  the  49/^  Parallel  (the  Inter- 
national Boundary), — There  is  a  double  difficulty  in  describing  the 
mountains  along  the  international  boundary.  The  same  range  may 
bear  different  names  with  different  authorities,  or  may  be  differently 
delimited  by  different  authorities.  Some  examples  chosen  from  recent 
atlases  and  texts  will  illustrate  this  point. 

1.  Cascade  range  (also  called  Cascade  chain  or  Cascade  mountain 
chain),  according  to  different  authorities — 

(a)  Extends  from  Mount  Shasta  into  the  Yukon  territory ; 
(h)  Extends    from    Mount    Shasta    to   the  British    Columbia 
boundary ; 

(c)  Extends  from  Mount  Shasta  to  the  Eraser  river,  and  east  of 

it  to  the  Thompson  river ; 

(d)  Forms  the  extreme  northern  part  of  the  British  Columbia 

Coast  range  north  of  Lynn  canal,  the  real  Cascades  being 
mapped  as  the  "  Coast  Range  "  (Johnson's  '  Cyclopaedia '). 
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2.  Coast  range  of  British  Columbia,  also  called  the  "Alpes  do 
Colombie  "  (Atlas  Vidal-Lablache)  and  '*See  Alpen"  (Stieler's  Handatlas, 
whioh  continues  the  ''  Cascaden  Kette  "  across  the  Fraser  river).  See 
also  usages  under  **  Cascade  Eange." 

3.  Selkirk  mountains^  according  to  different  authorities — 

(a)  Lie  west  of  Eootenay  lake,  entirely  in  Canada,  or  extending 

into  the  United  States ; 
(h)  Lie  west  of  Kootenaj  lake,  and  either  entirely  in  Canada 

or  extending  into  the  United  States ; 
(c)  Extend  on  both   sides  of  Kootenay  lake,  but  entirely  in 

Canada/ 
{d)  Do  not  extend  south  of  the  northern  extremity  of  Kootenay 

lake; 
(e)  Contrary  to  all  of  the    above-mentioned    usages,  extend 

across  the  Columbia   river  north-westward  to  Quesnel 

lake  in  53^  N.  lat.  (Brownlee's  Map,  1893). 

4.  FwrceU  range,  according  to  different  authorities — 

(a)  A  local  rangelet   in  the  West  Kootenay  district,  British 

Columbia ; 
(&)  Includes  all  the  mountains  between  Kootenay  lake  and  the 

Rocky  Mountains  proper,  entirely  in  Canada ; 
(c)  Includes  the  same  mountains  as  under  (&),  but  extends  into 

the  United  States  as  far  as  the  great  loop  of  the  Kootenay 

river. 

5.  Bitter  Boot  mountaim  (also  spelled  **  Bitterroot  *')  used — 

(a)  In  the  larger  sense  of  most  maps ;  or 

(h)  In  a  much  narrower  sense,  a  small  range  overlooking  the 
Bitter  Koot  river  (Lindgren). 

6.  Bocky  Mountaim  or  Bocky  Mountain  system,  also  called  the  Front 
range,  and  Laramide  range  ;  often  alternative  for  **  Cordillera." 

7.  Qold  range  of  British  Columbia,  a  name  applied  to  a  local  range 
crossed  by  the  main  line  of  the  Canadian  Pacific  Bailway,  and  west  of 
the  Columbia  river ;  also  applied  to  a  much  greater  group,  including 
the  Selkirk,  Purcell,  Columbia,  Cariboo,  and  Omineca  ranges  (Gold 
ranges,  an  alternative  form  of  the  title  in  this  latter  meaning). 

The  confusion  of  the  nomenclature  is  aggravated  in  the  case  of 
certain  atlases,  which  in  different  map-sheets  give  different  titles  to 
the  same  range.  Thus,  on  one  map  of  the  new  Kand-MoNally  *  Indexed 
Atlas  of  the  World,'  the  western  mainland  member  of  the  Cordillera  in 
British  Columbia  is  correctly  named  the  Coast  range,  on  another  sheet 
incorrectly  named  the  Cascade  range.  The  same  indefensible  careless- 
ness even  appears  in  certain  Canadian  school  atlases.  In  the  Band- 
McNally  map  of  British  Columbia,  the  Selkirks  are  represented  as 
ending  on  the  south  at  the  head  of  Kootenay  lake,  and  arQ  continued 
to  the  eastward  of  that  lake  by  the  **  Dog  Tooth  Mountains/'  the  latter 

No.  VL— June,  1906J  2  s 
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name  absolutely  unfamiliar  to  the  people  of  BritiBh  Golnmbia.  In  the 
general  map  of  the  United  States  published  in  the  same  aUaB,  the 
Selkirks  are  represented  as  quite  defined  to  the  westward  of  Kootenay 
lake.  The  area  thus  inconsistently  mapped  has  a  width  equal  to  the 
average  width  of  the  Alps. 

The  Adapted  Nomenclature  of  the  Boundary  Mountains, — On  the  line  of 
the  49  th  parallel  of  latitude,  the  Cordillera  has  already  assumed  what 
may  be  called  its  British  Columbia  habit  as  contrasted  with  its  40th 
parallel  habit.  The  division  of  the  whole  into  orographic  units  is 
relatively  simple  in  Colorado,  Utah,  Nevada,  and  California,  where  the 
building  and  erosion  of  the  Cordillera  have  resulted  in  a  comparatively 
clear-cut  separation  of  the  component  ranges  by  broad  intermontane 
plains  of  mountain  waste  or  of  lava  filling  vast  structural  troughs  or 
basins.  Nothing  quite  comparable  is  to  be  seen  anywhere  in  the 
Canadian  portion  of  the  Cordillera.  Near  the  latitude  of  Spokane,  the 
whole  mighty  group  of  ranges  is  marshalled  into  a  solid  phalanx  of 
closely  set  mountains  which  sweep  on  in  substantial  unity  north-west- 
ward through  Yukon  territory  into  Alaska.  The  area  of  British 
Columbia  alone  would  enclose  twenty-four  Switzerlands.  For  purposes 
of  exposition  this  mountain  sea  must  be  divided  and  subdivided.  How 
shall  it  be  done  ? 

The  remarkable  insight  and  generalizing  power  of  the  pioneer  in 
British  Columbia  geology,  G.  M.  Dawson,  early  supplied  what  seems 
to  be  the  only  fruitful  principles.  His  classification  applies  chiefly  to 
Southern  British  Columbia,  but  it  is  probable  that  its  principles  must 
be  extended  throughout  the  Canadian  Cordillera.  In  1879  Dawson 
announced  the  possibility  of  a  natural  division  of  the  mountains 
between  the  49th  and  55th  parallels  into  three  broad  belts  paralleling 
the  coast. 

The  middle  belt,  the  **  Interior  Plateau,"  afterwards  described  in 
some  detail,  has  the  special  style  of  topography  characteristic  of  closely 
folded  mountains  once  reduced  by  denudation  to  mere  rolling  hills  or 
an  imperfect  plain  since  uplifted  and  cut  to  pieces  by  streams.     In 
other  words,  the  Interior  Plateau  is,  by  Dawson's  definition,  an  uplifted, 
dissected  peneplain,  a  region  of  plateaus  and  hills  remnant  from  the  old 
surface  of  denudation.     Yet  Dawson   himself  concluded  that,  while 
many  of  these  tabular  reliefs  may  be  correlated  into  the  ancient  facet 
of  denudation,  other  similar  reliefs  in  the  bolt  are  structural,  and  due, 
namely,  to  the  erosion  of  wide  flat-lying  lava-flows  that  flooded  the 
country  after  the  peneplanation.     Another  and  simpler  explanation  of 
the  topography  makes  the  lava  flooding  anterior   to  peneplanation. 
Still,  a  third  history  may,  on  further  investigation,  turn  out  to  be  the 
true  one.    At  the  present  time  it  is  impossible  to  decide  between  the 
rival  views* 

A  safer  definition  of  the  region  is  ptirely  topographic ;  it  may  thus 
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be  called  the  Belt  of  Interior  Plateaus,  or,  briefly,  the  Interior  Plateaus. 
This  slight  change  in  Dawson's  name  lays  stress  upon  the  individual 
tabular  reliefs  so  oharacteristio  of  the  region.  These  reliefs  are  faci^  ; 
the  peneplain  and  the  involved  assumption  that  the  myriad  individual 
reliefs  belong  to  a  physiographic  unit,  a  single  uplifted  peneplain,  are 
matters  of  theory.  The  pluralizing  of  the  word  "plateau"  in  the 
title  not  only  changes  the  emphasis,  but,  in  so  doing,  restores  the  term 
to  its  more  advisable  definition  of  a  tabular  relief  bounded  by  strong 
downward  «lopes.  The  Interior  Plateau  as  defined  by  Dawson  is 
bounded  on  all  sides  by  the  strong  upward  slopes  of  the  enveloping 
mountain  ranges. 

The  belt  of  the  Interior  Plateaus  having  thus  been  differentiated  on 
special  grounds,  we  may  pass  to  the  subdivision  of  the  remaining  two 
parts  of  the  British  Columbia  complex.  Those  two  belts  separated  by 
the  plateau  belt  are  rugged,  often  alpine,  and,  as  a  rule,  do  not  show 
tabular  relieft<.  Present  knowledge  of  the  vast  field  cannot  provide  a 
rational  treatment  of  these  mountains  rigidly  on  the  basis  of  either 
rock-composition  or  structural  axes  or  geological  history.  It  is  possi- 
ble, if  not  indeed  probable,  that  the  ranges  immediately  bounding  the 
belt  of  Interior  Plateaus  have  had  a  common  history  with  it;  they 
certainly  include  the  same  rook-formations  as  occur  in  the  interior 
plateaus.  If  the  peneplain  theory  be  finally  accepted  for  the  latter,  it 
may  ultimately  prove  best  to  treat  the  Coast  range  and  other  ranges  in 
terms  of  the  same  theory.  The  only  feasible  scheme  of  subdivision  at 
the  present  day  must  be  based  on  topography  only. 

Mere  hypsometry  will  not  serve  alone ;  the  ranges  of  summit  alti- 
tudes is  too  slight,  their  variation  too  unsystematic,  for  that.  Dawson 
found  that  continuity  of  crest-lines  and  the  position  of  the  greater 
erosion  valleys  formed  the  most  available  l)asis  of  classification.  As 
field  work  progresses  in  British  Columbia,  it  becomes  more  and  more 
certain  that  this  double  principle  is  the  best  that  could  be  devised  for 
present  use.  Many  of  the  larger  valleys  are  undoubtedly  located  on 
structural  breaks,  but  it  is  yet  more  evident  that  the  strength  of  most 
of  the  valleys  is  the  more  direct  result  of  fluviatile  and  glacial  erosion. 
Owing  to  the  peculiarly  complicated  rearrangements  in  the  drainage  of 
the  Cordillera,  whether  due  to  glacial,  volcanic,  or  crustal  disturbances, 
or  to  spontaneous  river  adjustments,  the  valleys  of  British  Columbia 
are  in  size  very  often  quite  out  of  relation  to  their  respective  streams. 
For  example,  the  longest  depression  in  the  whole  Cordillera  is  occupies, 
by  relatively  small  streams,  the  headwaters  of  the  Kootenay,  Columbia, 
Fraser,  etc.  Each  of  the  rivers  named,  in  its  powerful  lower  course, 
flows  through  narrow  canyons.  Erosion-troughs  rather  than  rivers 
have,  therefore,  been  selected  by  Dawson  and  other  explorers  as  the 
natural  lines  of  demarcation  between  most  of  the  constituent  ranges  of 
the  Cordillera  in  these  latitudes.     The  procedure  is  not  new,  but  it  is 

2  s  2 
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noteworthy  as  the  most  wholesale  application  of  the  prinoiple  on 
record.  It  stands  in  contrast  to  the  more  structural  treatment,  not 
only  possible,  but  enforced  by  the  orographic  conditions  in  the  United 
States. 

In  the  course  of  his  own  work,  the  writer  has  become  convinoed  of 
the  permanent  value  of  Dawson's  early  and  consistently  held  general 
view  of  the  British  Columbia  mountains.  But  there  has  arisen  the 
necessity  of  extending  it  to  cover  the  boundary  mountains  which,  for 
the  most  part  unvisited,  were  left  unnamed  by  Dawson.  The  task  of 
systematizing  them  is  simple  only  in  the  stretch  from  the  Great  Plains 
to  the  Eootenay  river  at  Tobacco  Plains,  a  width  of  about  75  miles. 
The  remainder,  or  five-sixths,  of  the  Cordillera  on  the  international 
line  is  either  not  grouped  into  organic  units  at  all,  or,  where  so  grouped, 
the  names  of  the  groups  are  not  universally  accepted.  In  attempting 
to  supply  this  lack  of  system,  the  writer's  aim  has  been  to  avoid,  as 
far  as  possible,  the  introduction  of  new  names.  In  fact,  it  seems  best 
to  develop  a  system  of  grouping  and  nomenclature  largely  founded  on 
names  and  concepts  already  in  use,  but  not  generally  applied  to  the 
mountains  so  far  south  as  the  boundary. 

A  point  of  departure  is  readily  found.    Within  the  Cordillera  on  the 
49th  parallel,  there  are  eleven  principal  longitudinal  valleys  whioh  serve 
as  convenient  lateral  boundaries  for  the  members  of  the  system.    Of  these, 
four  belong  to  the  first  rank.    The  wide  valley  occupied  at  the  boundary 
by  the  Eootenay  river  is  the  easternmost  and  much  the  longest.     It  is  a 
part  of  a  single  Cordilleran  feature  easily  the  most  useful  in  delimiting 
the  Canadian  ranges.     From  Flathead  lake  to  the  Liard  river,  a  distance 
of  about  800  miles,  this  feature  has  the  form  of  a  narrow,  wonderfully 
straight  depression  lying  between  the  Rocky  Mountain  system  and  all 
the  rest  of  the  Cordillera.     Unique  among  all  the  mountains  of   the 
globe  for  its  remarkable  persistence,  this  depression  is  in  turn  occupied 
by  the  headwaters  of  the  Flathead,  Kootenay,  Columbia,  Canoe,  Fraser, 
Parsnip,  Finlay,  and  Kachika  rivers,  and  is  therefore  not  fairly  to  be 
called   a  valley.     It  may  for  present   purposes   be  referred  to  as    the 
**  liocky  Mountain  Trench."    The  term  "  trench  "  throughout  this  paper 
means  a  long,  narrow,  intormontane  depression  occupied  by  two  or  more 
streams  (whether  expanded  into  lakes  or  not)  alternately  draining  the 
depression  in  opposite  directions. 

The  first-rank  valley  next  in  order  on  the  west  is  also  occupied  at 
the  boundary  by  the  Kootenay  river,  returning  into  Canada  from  its 
great  bend  at  Jennings,  Montana.  This  valley  begins  on  the  south  near 
Bouuor*s  Ferry,  Idaho,  and  is  continued  north  of  Kootenay  lake  by  the 
valley  of  the  Duncan  river.  Eecently  A.  0.  AVheelor  has  shown  that 
the  singular  50-mile  trough  occupied  by  Beaver  river,  which  enters  the 
Columbia  river  at  the  Canadian  Pacific  railwa}^  in  precisely  en  axe  nvith 
the  Duncan  river  valley.     The  whole  string  of  valleys  from  Bonner's 
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Ferry  to  the  mouth  of  the  Beaver,  a  distance  of  approximately  200 
miles,  forms  a  topographic  unit  that  may  be  called  the  "Purcell 
Trench." 

The  third  of  the  first-rank  valleys  is  drained  southward  by  th6 
Columbia  river,  expanded  upstream  to  form  the  long  Arrow  lakes.  At 
its  northern  extremity  near  the  52nd  parallel  of  latitude,  this  valley  is 
confluent  with  the  Rocky  Mountain  trench.  The  southern  termination 
of  the  valley  regarded  as  a  primary  limit  for  these  mountain  ranges 
occurs  about  60  miles  south  of  the  49th  parallel,  where  the  Columbia 
enters  the  vast  lava  plain  of  Washington.  To  distinguish  this 
orographic  part  of  the  whole  Columbia  valley  between  the  points  just 
defined,  it  may  be  called  the  *•  Selkirk  Valley." 

A  glance  at  the  map  will  show  that  the  two  primary  trenches  and 
the  Selkirk  valley  are  in  simple  mnemonic  relation  to  three  principal 
mountain  divisions  of  the  Cordillera.  They  lie  respectively  to  the 
westward  of  the  Kooky  Mountain  system,  the  Purcell  range,  and  the 
Selkirk  system. 

The  fourth  of  the  first-rank  valleys  carries  the  south-flowing 
Okanagan  river,  with  its  various  upstream  expansions,  including  Osoyoos 
and  Okanagan  lakes.  The  latter  lies  wholly  within  the  belt  of  Interior 
Plateaus,  a  primary  Oordilleran  division.  Important  as  Okanagan  lake 
is,  no  one  has  yet  suggested  that  the  plateau  belt  itself  be  subdivided 
into  named  portions  separated  by  the  lake.  It  appears,  on  the  other 
hand,  wiser  to  recognize  in  the  nomenclature  the  essential  unity  of  the 
belt.  The  southern  portion  of  the  Okanagan  valley  stretching  from  the 
mouth  of  the  Similkameen  river  to  the  confluence  with  the  Columbia, 
has,  however,  a  decided  function  in  separating  the  Cascade  range  from 
the  very  different  mountains  east  of  the  Okanagan  river.  This  portion 
may  be  called  the  lower  Okanagan  valley. 

The  seven  second-rank  longitudinal  valleys  have  unequal  authority 
in  delimiting  constituent  ranges.  The  valley  of  Waterton  river  and 
lake,  with  the  parallel  valleys  of  the  Flathead  and  Wigwam  rivers,  are 
well  known  to  divide  the  Rooky  Mountain  system  at  the  boundary 
respectively  into  the  Lewis,  Livingstone,  MacDonald,  and  Galton 
ranges.  Similarly,  the  valleys  of  the  Skagit  and  Pasayten  rivers  sub- 
divide the  Cascades  into  the  Skagit  range,  the  Hozomeen  range,  and  the 
Okanagan  range.  The  Kettle  river  valle^^  of  British  Columbia,  in  part, 
and  the  Pend  D'Oreille  valley  of  Washington,  in  part,  are  likewise 
subordinate  longitudinal  depressions  which  merit  attention,  although 
they  have  never  hitherto  been  used  in  delimiting  ranges. 

Transverse  valleys  may  also  be  employed  if  this  method  of  orographic 
treatment  is  applied  to  the  fullest  practical  extent.  These  will  be  referred 
to  in  connection  with  certain  of  the  ranges  now  to  be  described  as 
primarily  bounded  by  the  longitudinal  valleys  and  trenches.  Finally, 
the  Great  Plains,  the  lava  plain  of  Washington  and  Idaho,  the  straits  of 
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Q^orgia  and  Juan  de  Fnca,  form  other  and  obvious  boondaries  to  some 
of  the  subdivisions. 

As  already  suggested,  the  Booky  Mountain  system  has  an  extraor- 
dinarily definite  limit  on  the  west — ^the  Booky  Mountain  trench.  The 
eastern  escarpment,  broken  as  it  is  in  detail,  is  also  notably  straight  and 
continuous  along  the  1000-mile  front  from  Montana  to  Tnkon  territory. 

Westward  from  Tobacco  Plains,  on  the  49th  parallel,  'we  crofla,  in 
the  air-line,  60  miles  of  ridges  belonging  to  a  range  unit  which  is 
almost  as  systematic  as  the  great  group  on  the  east.  The  crests  of 
this  second  group  are  in  unbroken  continuity  from  the  wide  sonthem 
loop  of  the  Kootenay  river  at  Jennings  to  the  angle  where  the  Pnroell 
trench  is  confluent  with  the  Bocky  Mountain  trench.  Throughout  this 
area  the  drainage  is  quite  evenly  divided  by  the  easterly  and  i^eesterly 
facing  slopes  of  the  unit-relief.  This  strong  and  extensive  range  has, 
in  its  northern  part,  been  generally  regarded  as  part  of  the  Selkirk 
mountain  group.  The  middle  and  southern  part,  though  broader  and 
including  most  of  the  area,  has,  as  a  whole,  never  been  authoritatively 
placed  in  the  Selkirk  system.  Palliser  gave  the  name  "  Fnrcell  Bange  " 
to  a  single  component  of  the  unit,  namely,  the  group  of  summits  lying 
between  Findlay  creek  and  St.  Mary  river.  Dawson  extended  the  name 
to  cover  all  the  mountains  between  Kootenay  lake  and  the  Hocky 
Mountain  trench,  these  mountains  forming  the  "  Purcell  division  of  the 
Selkirk  system  ;  "  but  he  did  not  fix  either  a  northern  or  a  southern 
limit  to  the  group  so  named. 

The  same  usage  appears  in  the  maps  and  texts  of  most  geographers 
publishing  during  the  last  twenty-five  years.  It  was  officially  adopted 
by  the  Canadian  Geological  Survey,  and  appears  in  the  general 
geological  map  of  the  Dominion  edited  by  Selwyn  and  Dawson,  and 
issued  by  the  survey  in  1884.  The  name  was  accordingly  entered  in 
most  of  the  American  and  European  atlases  of  the  world.  For  some 
unknown  recuson,  the  second  edition  of  the  official  geological  map  of 
the  Dominion  (1901)  represents  the  Parcolls  as  constituting  merely 
Palliser*s  original  small  group  of  summits,  and  this  tradition  has  been 
followed  in  the  new  general  map  of  the  Dominion  issued  by  the 
Canadian  Department  of  the  Interior  (1902).  Both  official  and  general 
previous  usages  conflict  with  this  quite  recent  official  return  to  Palliser's 
mapping.  In  reality,  the  Palliser  usage  is  not  familiar  to  the  people 
of  British  Columbia;  it  is  subject  to  the  critioism  that  the  rangelet 
mapped  by  Palliser  is  not  defined  on  the  west  by  natural  limits.  The 
lack  of  definition  in  Palliser's  exploratory  sketch-mapping  is  such  that 
it  may  even  be  doubted  that  Dawson  really  broke  the  law  of  priority  in 
giving  **  Purcell  Hange  "  its  broader  meaning.  The  name  is  practically 
useless  if  it  be  not  so  extended.  The  long-established  tradition  of  the 
influential  atlases  following  the  lead  of  Dawson  makes  it  expedient  to 
use  the  title  in  the  broader  meaning. 
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The  question  remains  as  to  the  northern  and  southern  limits  of  the 
Purcell  range.  As  a  result  of  compiling  all  the  available  information, 
the  writer  has  concluded  that  the  range  has  no  natural  boundary  to 
the  northward,  short  of  the  confluence  of  the  Purcell  and  Rocky  Mountain 
trenches.  The  conclusion  has  been  strikingly  corroborated  by  the 
detailed  studies  of  Wheeler  along  Beaver  river.  There  is,  similarly,  no 
natural  boundary  on  the  south,  short  of  the  great  bend  of  the  Eootenay 
river  in  Montana.  However  vaguely  supported  by  definite  knowledge 
of  the  field,  the  latter  conclusion  has  been  anticipated  by  the  editors  of 
the  'Century  Dictionary  Atlas'  (map  of  Montana),  of  the  'Enoyclo- 
paedia  Americana '  (maps  of  British  Columbia,  Montana,  and  Canada), 
of  Bartholomew's  *  English  Imperial  Atlas,'  of  Keith  Johnston's  '  Eoyal 
Atlas,'  and  of  Stieler's  'Handatlas.'  Maps  occurring  in  all  of  these 
works  represent  the  Purcell  range  as  continuing  southward  into  the 
United  States  as  far  as  the  Eootenay  river.  So  far  as  known  to  the 
writer,  there  is  no  popular  or  official  designation  for  the  mountains 
lying  between  that  river  and  the  Canadian  boundary.  The  Cabinet 
mountains  lie  entirely  south  of  the  Eootenay  river. 

In  summary,  then,  the  great  range  unit  here  called  the  Purcell 
range  is  bounded  by  the  Kocky  Mountain  trench,  the  Purcell  trench, 
and  the  portion  of  the  Eootenay  valley  stretching  from  Jennings, 
Montana,  to  Bonner's  Ferry,  Idaho. 

The  Selkirk  mountain  system  next  on  the  west  likewise  forms  a 
range  unit  considerably  longer  than  the  area  generally  ascribed  to 
the  Selkirk  group.  On  grounds  similar  to  those  adopted  for  the  Purcell 
range,  the  Selkirk  system  may  be  defined  as  bounded  on  the  east  by 
the  Purcell  trench;  on  the  north  and  north-east  by  a  portion  of  the 
Rocky  Mountain  trench ;  on  the  west  by  the  Selkirk  valley ;  on  the 
south  by  the  Columbia  lava  plain,  Pend  D'Oreille  lake,  and  a  short 
unnamed  trench  extending  from  that  lake  to  the  Paroell  trench  at 
Bonner's  Ferry.  For  a  short  stretch  the  Selkirk  system  is  apparently 
confluent  with  the  Coeur  D'Alene  mountains,  though  a  short  trench 
followed  by  the  Great  Northern  railway  may  separate  them.  This 
extension  of  the  Selkirks  across  the  boundary  has  already  been  indicated 
on  maps  of  the  '  Encyclopeedia  Americana,'  Stieler's  'Handatlas,'  and  the 
Yidal-Lablache  atlas.  That  part  of  the  Selkirk  system  lying  south- 
west of  the  deep  valley  of  the  Pend  D'Oreille  river  may  be  called  the 
group  of  the  Pend  D'Oreille  mountains.  The  well-known  Slooan  moun- 
tains are  also  separated  off  definitely  by  the  Slocan  trench,  which  is 
a  longitudinal  depression  occupied  by  Slocan  river,  Slocan  lake,  and 
the  creek  valley  mouthing  at  Nakusp,  on  Arrow  lake. 

The  whole  mountain  complex  embracing  the  Purcell  range  and 
Selkirk  system,  as  just  defined,  may  be  viewed  in  another  way.  The 
Purcell  range  is  thereby  considered  as  part  of  the  Selkirk  system,  and 
that  division  of  the  whole  lying  to  the  westward  of  the  Purcell  trench, 
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might  be  called  the  Selkirk  range.  The  Selkirk  system  would  thus 
include  the  Selkirk  range  and  the  Furoell  range.  As  already  noted, 
Dawson  seems  to  have  adopted  this  alternative  view.  An  objeciioo 
to  it  is  the  chance  for  confusion  in  using  "  Selkirk "  to  mean  now  a 
component  range,  now  the  inclusive  system.  In  favour  of  Dawson's 
view  is  the  fact  that  in  rock  composition,  structural  axes,  and  geologioal 
history,  the  mountains  lying  between  the  Hocky  Mountain  trench  and 
the  Selkirk  valley  form  part  of  a  natural  unit.  On  the  other  hand,  the 
Selkirk  range  is,  structurally  and  lithologically,  as  closely  allied  to  the 
Columbia  system  as  to  the  Purcell  range ;  the  Purcell  range  is,  litho- 
logically and  historically,  as  closely  allied  to  the  Rocky  Mountain  system 
as  to  the  Selkirk  range.  The  practicable  orographic  olassifioation, 
being  based  upon  erosion  troughs,  recognizes  the  dominant  importanoe 
of  the  Parcell  trench.  That  superb  feature  of  the  Cordillera  cleaves 
the  mountains  in  so  thoroughgoing  a  manner  that  a  lexical  grouping  most 
regard  the  Purcell  range  as  a  member  co-ordinate  with  the  Selkirk  range. 

In  the  map  the  latter  division  is  called  the  Selkirk  system,  beoanse 
in  the  diagram  it  expressly  includes  the  Slocan  and  Pend  D'Oreille 
mountains.  If,  for  purposes  of  exposition,  this  comprehensive  character 
is  not  fixed  for  emphasis,  the  same  Cordilleran  member  may  be  called 
the  **  Selkirk  Range."  Similarly,  when  the  Purcell  range  is,  in  the 
future,  subdivided  into  its  orographic  units,  it  may  bear  the  name 
"Purcell  System."  "Cascade  Range"  and  "Cascade  System,"  "Coast 
Range  "  and  "  Coast  System,"  for  example,  may  be  profitably  employed 
with  the  same  distinctions.    In  all  these  cases  it  is  a  matter  of  emphasis. 

The  value  of  this  distinction  in  common  nouns,  the  great  orographic 
significance  of  the  Parcell  trench,  and  the  weight  of  much  authority 
in  previous  usages  have  caused  the  writer  to  suggest  that  the  "whole 
Purcell  range  be  considered  as  co-ordinate  with,  and  not  part  of,  the 
Selkirk  system. 

The  principal  range  unit  adjoining  the  Selkirk  system  on  the  west 
is  here  called  the  Columbia  system.     It  is  definitely  limited  on  the 
east  by  the  Selkirk  valley  and  by  a  part  of  the  Rooky  Mountain  trench, 
the  latter  truncating  the  northern  end  of  the  Columbia  system  as  it 
does  the  Selkirk  and  Purcell  groups.    On  the  south  the  Columbia  system 
is  limited   by  the   Columbia   lava   plain.     On   the  west  the  limit  is 
determined  by  the  lower  Okanagan  valley,  and,  to  the  northward,  less 
well  by  the  eastern  edge  of  the  belt  of  Interior  Plateaus.     That  edge 
may  be  located  for  about  30  miles  in  the  line  of  the  main  Kettle  river 
valley.    North  of  the  main  line  of  the  Canadian  Pacific  railway,  the  belt 
of  Interior  Plateaus  seems  to  reach,  but  not   cross,  Adams  lake  and 
Adams  river.     Still  farther  north,  the  western  limit  of  the  Columbia 
system  is  fixed  by  a  trench  occupied  by  the  headwaters  of  the  North 
Thompson  river,  and  by  an  affluent  of  the  Canoe  river.     North-west  of 
this  trench  begins  the  great  system  including  the  Cariboo  mountains. 


BETWEEN  THE  47TH  AND  53RD  PARALLELS  OF  LATITUDE.  601 

Apparently  the  first  official  (Goyernmental)  name  for  the  mountains 
explored  on  the  Canadian  Paoifio  railway  line  west  of  the  Columbia 
river  was  "  Grold  Eange.*'  ♦  The  group  so  named  extends  from  the 
latitude  of  Shnswap  lake  to  the  narrows  between  the  Arrow  lakes. 
This  usage  has  been  adhered  to  by  the  Government  of  British 
Columbia.!  ^^  1874,  the  Dominion  Department  of  Railways  and  Canals 
introduced  the  name  "  Columbia  Range  "  for  the  much  larger  mountain 
group  including  the  ''Gold  Range,"  and  extending  from  the  head- 
waters of  the  north  Thompson  river  southward  to  lower  Arrow  lake.^ 
This  usage  was  confirmed  by  Selwyn  and  Djiwson,  each  in  turn  director 
of  the  Geological  Survey  of  Canada.§  Nevertheless,  the  new  general 
map  of  Canada  issued  by  the  Department  of  the  Interior  at  Ottawa 
(1902)  gives  the  name  "Gold  Range"  to  this  larger  group.  T)ie 
extension  of  the  limits  of  the  Gold  range  is  a  departure  from  Ihe 
official  tradition  of  both  the  provincial  and  Dominion  governments. 
It  appears  best  to  hold  the  name  "  Gold  Range  **  to  its  original  desig- 
nation of  a  local  mountain  group,  and  retain  the  title  "Columbia 
Range  "  with  a  broader  meaning. 

For  the  immense  Cordilleran  unit  stretching  from  end  to  end  of  the 
Selkirk  valley,  and  bounded  on  the  east  by  the  Columbia  river,  there  is 
no  question  that  the  name  "  Columbia  Range  "  is  more  significant  and 
appropriate  than  the  name  "  Gold  Range."  The  latter  name  has  a 
special  disadvantage  worthy  of  note.  Although  Dawson,  in  his  later 
writings,  used  the  name  "  Gold  Range  "  in  its  original  sense  of  a  local 
mountain  group,  he  as  often  uses  "  Gold  Range "  or  "  Gold  Ranges " 
to  include  the  Selkirk,  Purcell,  "Columbia"  (!),  Cariboo,  and  Omineoa 
ranges.  This  inconsistent  usage  robs  the  title  "Gold  Range"  of  even 
that  modicum  of  value  which  it  has  as  an  alternative  for  the  more 
significant  title.  As  already  stated,  the  name  "  Columbia  Range,"  with 
its  comprehensive  meaning,  has,  moreover,  the  priority. 

The  extension  of  the  apposite  title,  "  Columbia  Range "  (with 
variant  "  Columbia  S)'stem  "),  to  cover  the  larger  area  described  in  the 
foregoing  paragraphs  is,  it  is  true,  not  according  to  tradition,  but,  as  in 
the  case  of  the  Selkirk  system  and  Purcell  range,  the  widening  of  the 
meaning  is  justified  by  the  lack  of  definition  as  to  the  true  areal  extent 
of  the  "Columbia  Range"  in  its  original  use,  and  is  enforced  by  the 
fact  of  crest  continuity  within  a  fairly  well  delimited  belt  of  the 
Cordillera. 

*  Map  of  British  Columbia,  compiled  under  the  direction  of  the  Hon.  J.  W.  Trutcb, 
Chief  CommisBioner  of  Lands  and  Works  and  Surveyor-General.     Victoria,  1871. 

t  Map  of  the  province  of  British  Columbia,  compiled  by  J.  H.  Brownlee  by  direction 
of  the  Chief  Commissioner  of  Lands  and  Works.    Victoria,  1893. 

X  S.  Fleming,  Exploratory  Survey,  Canadian  Pacific  Railway  report,  Ottawa,  1874. 
Map-sheet  No.  8. 

§  Forest  Map  of  British  Columbia,  published  by  G.  M.  Dawson  in  Report  of 
Progress.  Geol.  8urv.  of  Canada,  1879-80. 
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The  southern  third  of  the  Columbia  system  is  cbaraoteiized  by 
comparatively  low  mountains,  which,  in  rock-oomposition,  are  allied  both 
to  the  northern  part  of  the  range  and  to  the  belt  of  Interior  Plateaus. 
These  southern  mountains  commonly  show  uniformity  in  summit  levels. 
Yet  there  are  not  remnant  plateaus,  and  it  is  advisable  to  reoognize  in 
these  mountains  a  group  distinct  from  the  Interior  Plateaup.  A  ocm- 
venient  name  for  the  unit, ''  Colville  Mountains,"  was  g^ven  as  early  as 
1859-60  by  the  members  of  the  Palliser  Expedition.  The  northern 
limit  of  this  division  of  the  Columbia  system  cannot,  for  lack  of  carto- 
graphic data,  be  fixed,  but  it  doubtless  occurs  near  the  headwaters  of 
the  Kettle  river.  The  north  fork  and  main  trunk  of  that  river  form 
the  eastern  boundary  of  the  Colville  group.  Otherwise,  the  group 
comprises  the  whole  of  the  Columbia  system  south  of  the  intemationid 
boundary. 

A  second  important,  though  small,  natural  subdivision  of  the  system 
is  limited  on  the  north,  east,  and  south  by  the  Selkirk  valley ;  on  the 
west,  by  the  lower  Kettle  valley,  and  by  a  short  trench  running  from 
lower  Arrow  lake  to  Christina  lake  and  the  Kettle  river  at  Cascade. 
This  group  may  be  called  the  Rossland  mountains. 

The  more  northerly  part  of  the  Columbia  system  is  yet  too  imper- 
fectly known  to  permit  of  similar  subdivision. 

As  we  have  seen,  the  belt  of  Interior  Plateaus  is  of  primary  import- 
ance  in  the  systematic  orography  of  the  Cordillera.     It  is  difficult  of 
delimitation.     On  nearly  all  of  its  boundaries  the  belt  fades  gradually 
into  the  loftier,  more  rugged  ranges  encircling  it.     Its  limits  have  heen 
compiled  and  drawn  on  the  map  (p.  588),  after  a  study  of  Dawson's 
numerous  reports  of  exploration.     The  limits  are  to  be  regarded  as  only 
approximate.     The  plateau  character  is  obscure  at  the  49th  parallel, 
but  the  roughly  tabular  form   and   considerable  area  of  "  Anarchist 
Mountain"   immediately  east  of  Osoyoos  lake,  seems  to  warrant   the 
slight  extension  of  the  belt  across  the  international  line.    The  southern- 
most limit  of  the  belt  is  an  irregular  line  following — (1)  the  main 
Kettle  river  valley ;  (2)  a  quite  subordinate  trench  occupied  by  Myer's 
creek  and  Antoine  creek,  in  the  state  of  Washington  ;  (3)  a  part  of  the 
lower  Okanagan  valley  ;  and  (4)  the  Similkameen-Tulameen  valley. 

Usage,  both  official  and  popular,  has  gone  far  toward  finall}^  estab- 
lishing the  nomenclature  for  the  immense  ranges  lying  west  of  the 
Columbia  lava  plain,  Colville  mountains,  and  belt  of  Interior  Plateaus. 
The  Cascade  range  is  now  defined  on  the  principle  of  continuity  of 
crests,  not  on  the  basis  of  rock-composition.  At  the  cascading  rapids  of 
the  Columbia  river  the  range  is  a  warped  lava  plateau ;  in  northern 
Washington  it  is  an  alpine  complex  of  schists,  sediments,  granites,  etc. 
In  British  Columbia,  Dawson  adopted  the  name  "  Coast  Range "  to 
enforce  the  view  that  the  granite-schist  British  Columbia  mountains  on 
the  seaboard  should  be  distinguished  from  the  lava-built  Cascades,  as 
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originally  named,  at  the  Columbia  river.  It  has,  however,  beoome 
more  and  more  evident,  as  the  study  of  the  Cordillera  progresses,  that 
rock-composition  can  never  rival  crest  continuity  as  a  primary  principle 
in  grouping  the  western  mountains.  Meanwhile,  the  name  **  Coast 
Range  "  has  survived,  and  is,  in  fact,  the  only  name  officially  approved 
by  the  Geographic  Board  of  Canada  for  any  principal  division  of  the 
Cordillera. 

Dawson  did  not  fix  a  southern  limit  for  the  Coast  range.  General 
usage  has  not  fixed  the  northern  limit  of  the  Cascade  range.  The 
solution  of  the  problem  is  obvious  if  the  principle  of  limiting  units  by 
ma8ter  valleys  and  trenches  be  applied.  The  Fraser  river  valley  clearly 
supplies  the  required  boundary  between  the  two  ranges.  There  seems 
to  be  no  other  simple  adjustment  of  the  two  usages,  which  undoubtedly 
sprang  up  because  of  the  existence  of  a  political  boundary  at  the  49th 
parallel.  It  is  important  to  note  that  the  delimitation  here  advocated 
is  not  new,  since  it  appears  on  two  of  the  earliest  official  maps  of 
British  Columbia — those  accompanying  the  1859  British  Blue  Books, 
entitled  'Papers  relative  to  the  affairs  of  British  Columbia.' 

The  remaining  boundaries  of  the  Cascade  and  Coast  ranges,  as  well 
as  the  boundaries  of  the  Olympics  and  of  the  Vancouver  range,  are  at 
once  derived  from  the  map,  and  need  no  verbal  description.  These 
natural  boundaries  seem  in  large  part  to  be  located  along  structural 
depressions,  and  belong,  therefore,  to  a  type  unusual  in  the  Canadian 
Cordillera.  v^ 

Summary. — The  writer  keenly  feels  the  responsibility  of  suggesting 
many  of  the  changes  and  additions  proposed  in  the  cartogpraphy  of  this 
large  section  of  the  Cordillera.  The  attempt  to  describe  the  geology  of 
the  boundary  belt  without  some  kind  of  systematic  orography  on  which 
to  hang  the  many  facts  of  spatial  relation,  is  veritably  the  making  of 
bricks  without  straw.  The  scheme  outlined  above  has  thus  developed 
out  of  a  clear  necessity. 

The  orography  of  the  international  boundary  cannot  profitably  be 
treated  without  reference  to  longitudinal  Cordilleran  elements,  often 
running  many  hundreds  of  miles  to  northward  and  southward  of  the 
boundary.  For  this  reason  the  accompanying  map  is  made  to  cover 
all  of  the  Cordillera  lying  between  the  47th  and  53rd  parallels  of 
latitude. 

The  terms  **  range  "  and  ^*  system  '*  are  used  in  their  common  elastic 
meanings,  with  "  system  '*  more  comprehensive  than  **  range.*'  The 
Cordilleran  system,  or  Cordillera,  includes  the  Eocky  Mountain  system, 
the  Selkirk  system,  etc.  The  Cascade  range  includes  the  Okanagan 
range,  Skagit  range,  etc.  A  system  may  include  among  its  subdivisions 
a  mountain  group  without  a  decidedly  elongated  ground-plan;  thus 
the  Columbia  system  includes  the  Colville  mountains.  But  both 
**  range"  and  "system,''  used  with  their  rospective  broader  or  narrower 
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meaDings,  involve  the  elongation  of  ground-plan  and  a  corresponding 
alignment  of  mountain  oresto.  The  great  weight  of  popular  and 
official  usage  seems  to  render  it  inadvisable  to  attempt  any  more 
systematio  organization  of  the  common  nouns  in  this  case.  It  has 
been  found  almost,  if  not  quite,  as  difficult  to  organize  the  proper 
names  in  an  ideal  manner. 

The  basis  of  mountain  grouping  is  purely  topographical,  and  is,  in 
the  main,  founded  on  established  usage.  A  primary  grouping  recog- 
nizes wilhin  the  Cordilleran  body  two  relatively  low  areas,  charaoterised 
by  tabular  reliefs,  accompanied  by  rounded  reliefs,  generally  acoordant 
in  altitude  with  the  plateaus.  These  two  areas  are  the  belt  of  tbe 
Interior  Plateaus  in  British  Columbia  and  the  Columbia  lava  plain  of  the 
United  States.  The  remainder  of  the  Cordillera — ridged,  peaked,  often 
alpine — is  divided  into  systems,  ranges,  and  more  equiaxial  gronps, 
either  by  "  trenches,*'  by  master  valleys,  or,  exceptionally,  by  structural 
depressions. 

The  Cascade  range,  the  Olympic  mountains,  the  Vancouver  range, 
and  the  Coast  range  of  British  Columbia,  with  their  continuations  north 
and  south,  compose  what  may  be  called  the  Coastal  system.  All  the 
ranges  east  of  the  Rocky  Mountain  trench,  with  their  orograpbic  con- 
tinuations north  and  south,  constitute  the  Hocky  Mountain  system. 
The  Columbia  lava  plain  and  the  belt  of  Interior  Plateaus  form  the 
third  and  fourth  subdivisions.  A  fifth  more  or  less  natural  grouping, 
yet  lacking  a  name,  includes  the  Bitter  Root,  Clearwater,  Ccrur  D'Alene, 
Cabinet,  Flathead,  Mission,  and  Purcell  ranges,  the  composite  Selkirk 
system,  and  the  composite  Columbia  system,  with  the  unnamed  system 
including  the  Cariboo  mountains. 
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SCIENTIFIC  RESULTS."" 

This  work,  in  every  respeot  on  a  large  scjale,  is  thus  announced ; — It 
will  **  embrace  the  following  divisions :  Maps  contained  in  an  atlas  of 
two  volumes  and  consisting  of  about  120  plates. 

"Text.— Vol.  1.  The  Tarim  River,  by  Dr.  Sven  He  din. 
Vol.  2.  Lop-nor,  by  Dr.  Sven  Hedin. 
Vol.  8.  North  and  East  Tibet,  by  Dr.  Sven  Htdin. 
Vol.  4.  Central  and  West  Tibet,  by  Dr.  Sven  Hedin. 
Vol.  5,  Part  I.  Meteorology,  by  Dr.  Nils  Ekbolm. 

„    Part  II.    Astronomical   Observations,   by   Dr.    K.    G. 
Olson. 
Vol.  6,  Part  I.  Zoology,  by  Prof.  Dr.  Wilh.  Leche. 

„    Part  II.    Botany,   by    Prof.   Dr.   G.   Lagerheim   and 

others. 
„     Part  III.  Geology,  by  Dr.  H.  Backstrijm. 
„     Part  IV.  ArobaBology,  by  Mr  Karl  Himly." 

•  *The  Scienti6c  Results  of  a  Journey  in  Ccntml  Asia,  1899-1902.'  By  Dr.  Sven 
Hedin.  Stockholm  :  Lithographio  Institute  of  the  General  Staff  of  the  Swedish  Army ; 
London:  Dulau  &  Co.;  Leipzig:  F.  A.  Brookhaun. 
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Of  these,  vols.  1,  2,  5  Part  I.,  6  Part  I.,  and  two  volumes  of  maps, 
containing  22  and  37  sheets  respeotivelj,  have  been  received  for 
present  consideration. 

As  there  is  neither  preface  nor  introduction  to  vol.  1,  the  Geo- 
graphical Journal,  vol.  24,  pp.  524-545,  containing  the  Doctor's  description 
of  his  objects  and  aspirations,  may  be  consulted.  Condensing  this,  it 
is  enough  to  say  that  the  work  is  published  with  the  assistance  of  the 
Swedish  Government,  that  the  first  four  volumes  will  contain  2000 
pages,  and  that  the  atlas  would  probably  extend  to  120  sheets.  The 
remaining  volumes  are  prepared  from  Dr.  Hedin's  notes,  observations, 
and  specimens,  by  various  experts.  The  atlas  is  described  as  the 
piece  de  resistance  of  the  entire  work,  the  result  of  a  mode  of  survey 
with  a  chronometer  and  a  compass  which  ''  yielded  amazingly  accurate 
results."  A  general  map  on  the  scale  of  1  :  2,000,000  was  contemplated, 
but  it  was  considered  more  expedient  to  have  sixteen  sheets  on  the 
scale  of  1 : 1,000,000.  In  addition  there  are  facsimile  reproductions, 
which  it  is  hoped  may  be  of  use  to  younger  explorers. 

The  text,  originally  written  in  Swedish,  had  to  be  published  in 
one  of  the  great  world  languages ;  English  was  chosen,  a  compliment 
which  we  beg  to  acknowledge,  and  Mr.  J.  T.  Bealby,  b.a.,  translated. 
An  explanation  of  the  transliteration  of  oriental  words  is  offered,  and 
it  is  stated  that  '*  the  metric  system,  as  well  as  the  thermometric  scale 
of  my  countryman  Anders  Celsius  "  is  used  ;  '^  and  it  is  not  my  fault 
if  the  conservatism  of  the  English-speaking  world  makes  these  two 
systems  less  familiar  than  they  ought  to  be  to  the  readers  of  the  book." 

The  text  is  arranged  and  observations  are  recorded  so  as  to  form 
a  commentary  "day  by  day  and  sheet  by  sheet  to  the  maps  in  the 
atlas."  The  author  imagines  that  readers  of  vol.  1  will  be  surprised 
at  not  finding  a  single  quotation  in  its  512  pages.  ''It  is  nowadays 
esteemed  a  merit  to  overload  a  scientific  work  with  quotations  of  every 
sort  and  degree ;  they  are  proof  of  wide  reading  and  learning."  We 
can  assure  him  that  any  such  surprise  is  promptly  converted  to  gratitude 
on  turning  to  vol.  2,  in  which  the  numerous  and  lengthy  quotations, 
chiefly  German,  are  a  source  of  irritation  and  somewhat  out  of  pro- 
portion in  an  English  translation,  which  certainly  does  not  require  the 
additional  weight  involved. 

Vol.  1  consists  of  four  chief  sections — the  Tarim,  the  lakes  on  the 
lower  Tarim,  the  Charchan  desert,  and  the  Tarim  delta. 

Vol.  2  comprises  the  Kara  Koshan,  the  Kuruk  tagh,  a  part  of  the 
desert  of  Gobi,  the  desert  of  Lob,  and  above  all,  the  former  Lob-nor. 

Explanation  of  the  arrangement  of  subjects  follows,  and  the  dose 
connection  between  vols.  1  and  2  is  pointed  out;  attention  is  invited 
to  the  illustrations — for  the  most  part,  reproductions  of  photographs 
and  sketches  of  uncommon  merit  by  the  author,  who  quite  unnecessarily 
appears  to  apologize  for  the  scantiness  of  the  records  of  his  work. 
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Sncb,  in  short,  are  the  obief  Bnbjeots  dealt  with  in  vols.  1,  2,  and  the 
maps,  to  which  at  present  consideration  is  confined. 

And  now  a  few  further  introductory  words.  The  einioenoe  of  Dr. 
Sven  Hedin  as  an  explorer,  as  a  contributor  to  the  details  of  geography, 
and  as  an  accomplished  linguist,  has  been  already  abundantly  and 
deservedly  acknowledged ;  sometimes,  perhaps,  in  terms  stronger  than 
may  be  palatable  to  his  modesty.  So  of  these  accomplishments  we 
shall  say  no  more.  Attention,  however,  is  invited  to  his  renaarkable 
artistic  powers,  evidenced  chiefly  by  pen-and-ink  sketches,  landscape 
and  figure,  but  manifest  also  in  his  topographical  drawing.  Specimena 
justifying  this  praise,  in  which  the  desired  efiect  is  produced  with  a 
minimum  of  lines,  can  readily  be  selected  from  the  illustrations  or 
plates. 

Passing  now  to  the  country  concerned,  and  the  problems  involved  in 
its  peculiar  circumstances,  the  former  may  rea8c«nably  be  likened  to  a 
basin  or  series  of  basins  surrounded  on  three  sides,  north,  ^vest,  and 
south,  by  hills,  in  plan  roughly  like  a  horseshoe,  highest  generally  at 
the  toe,  and  falling  off  towards  the  heel,  which  is  more  or  less  open  to 
the  east  towards  the  deserts  of  Mongolia.  The  extent  is  great ;  from 
Kashgar  in  the  west  (76^  E.  long,  appr.)  to  Shachau  in  the  east  (95^  £. 
long,  appr.),  and  between  lats.  36^  and  42^  N.  The  surrounding  ranges 
are,  generally  :  on  the  north  the  Tiau  Shan,  the  celestial  mountains, 
culminating  at  Khan  Tengri,  and  gradually  wearing  away  eastwards, 
under  the  names  Choi  tagh  (desert  range)  and  Kuruk  tagh  (dry  range) ; 
on  the  south,  the  Kuen  lun,  the  Altin,  or  Astin  tagh ;  "^  on  the  west, 
the  Pamirs  and  watershed  between  the  rivers  which  flow  west  to  Lake 
Aral  and  the  Caspian,  and  those  which  run  east  and  are  lost  in  the 
desert  of  Lob. 

The  great  basin  or  desert  thus  enclosed  is  subdivided,  for  the  sake 
of  convenience,  into  two  main  parts  :  the  greater,  lying  south  and  west 
of  the  Yarkand  river  and  other  waters  which  at  present  fall  into  the 
Kara  Keshan  lake,  is  called  generally  Takla  Makan ;  the  lesser  part, 
east  of  the  rivers,  contains  the  Lob  debert  north  of  the  lake,  and  the 
desert  of  Kum  tagh  (sand  mountains)  oast  and  south.  The  Takla 
Makan  is  again  subdivided  into  the  deserts  of  Charchan,  Keria,  etc., 
from  the  names  of  rivers  or  localities. 

The  chief  interest  and  great  marvel  of  this  country  is  fouDd  in  the 
long-continued  and  possibly  never-ending  fight,  now  in  full  progress, 
between  the  aggressive  sand  from  the  east  and  the  defensive  water 
mainly  from  the  west.  It  is  a  strange  battle  curiously  complicated. 
For  elements  of  destruction  there  are  the  variations  of  temperature ; 
the  disintegration  of  the  hills,  specially  towards  the  east,  the  lighter 

*  Known  by  the  Bussian  Geographical  Society  as  Prjevulsky's  range  (Geo.  Jour., 
vol.  9,  p.  547). 
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part  or  dost  being  carried  to  great  heights  and  distance  by  the  pre- 
vailing east-north-east  wind  ;  the  heavier  sand  or  gravel  scoared  along 
the  land,  which  it  furrows  as  it  passes,  driven  bj  storms  of  incredible 
velocity,  the  accnmnlated  sand  being  deposited,  as  the  power  of  carry- 
ing it  fails,  in  the  forms  of  hills  and  waves  of  gigantic  size.  These 
in  turn  are  in  motion,  pressing  forward,  forcing  the  rivers  back,  and 
with  them  the  vegetation,  cultivation,  and  population  which  they 
supported. 

The  defence  seems,  as  usual,  less  vigorous  than  the  attack.  Rain 
or  snowfall  feeds  the  rivers,  and  though  this  undoubtedly  varies  from 
year  to  year,  there  is  no  reason  to  suppose  that  the  average  fall  is 
materially  less  than  it  was,  say,  one  or  two  thousand  years  ago.  Tet 
during  that  time  rivers  have  shortened,  lakes  have  disappeared,  trees 
and  pasture  have  withered,  villages  and  towns  have  been  buried. 
When  and  where  will  equilibrium  be  established?  The  problem  is 
difficult,  possibly,  in  our  present  state  of  knowledge,  insoluble ;  but  as 
yet  no  scientific  assistance  has  been  given  by  men  to  what  seems  the 
weaker  power,  and  this,  wisely  applied,  might  arrest  destruction.  It 
must  also  be  kept  in  mind  that  the  rivers,  though  warring  against  the 
sand,  actually  reinforce  their  enemy.  For  the  glaciers  grind  the 
upper  valleys  of  the  catchment  basin,  and  the  silt  thus  generated, 
added  to  what  is  gathered  by  rain  floods  in  intermediate  parts,  and 
scoured  from  the  river-bed  in  its  lower  course,  is  deposited  somewhere. 
If  in  the  river-bed,  that  is  raised  till  the  water  overflows  or  bursts  its 
banks  and  forms  great  lakes  or  marshes,  to  the  grievous  loss  of  the 
defence  through  evaporation  and  absorption.  The  attenuated  river 
passes  on,  repeating  the  process  till  it  is  exhausted,  trickling  by  many 
channels  through  or  over  a  delta  raised  by  deposit  above  the  surround- 
ing country,  and  ultimately  discharging  into  the  most  convenient 
hollow  of  the  basin  which  becomes  its  terminal  lake.  But  this  lake 
itself  is  subject  to  similar  change.  Though  naturally  the  greater  part 
of  the  river  silt  is  deposited  before  the  lake  is  reached,  yet  soma  is 
carried  in.  Then  sand  and  dust  are  blown  in  by  the  wind,  and,  as 
the  depth  decreases,  reeds  and  plants  appear  on  a  scale  difficult  for 
dwellers  in  temperate  zones  to  realize,  accelerate  the  deposit  and  add 
materially  to  it,  for  they  die  and  are  reproduced  annually. 

If  the  silt  is  deposited  outside  the  river-banks,  it  is  either  in  lakes, 
which  it  tends  to  fill  up,  or  it  is  formed  on  the  surface  of  flooded  land, 
which  dries  up  as  the  river  becomes  smaller.  The  dry  silt  is  readily 
scoured  and  moved  forwards  by  the  wind,  augmenting  the  sand  already 
in  action.  The  river,  too,  is  usually  weakened  by  the  abstraction  of  a 
considerable  part  of  its  volume  ;  near  the  foot  of  the  hills  for  irrigation, 
lower  down  for  replenishing  lakes  whence  fish  are  obtained.  Hence, 
so  far,  man  seems  rather  to  weaken  than  to  help  the  power  which 
enables  him  to  live. 
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Apart  from  this  great  problem,  minor  matters  of  interest  haTe 
arisen,  among  them  the  controversy  as  to  Lob-nor.  The  Ohineee  marked 
the  lake  on  their  maps  where  there  is  now  no  lake,  and  PrjeTalskj 
daring  hid  travels  came  on  the  terminal  lake  of  the  water  system,  Kara 
Keshan,  and  not  unnaturally  called  it  Lob-nor.  For  Liob-nor  was 
almost  certainly  the  terminal  lake  of  the  Yarkand  river  and  the  Konoheh 
river  from  Lake  Bagrash,  their  water  being  carried  in  a  channel, 
Hoborovski's  Kum  daria  (sand  river),  better  named  by  Hedin  Kniuk 
daria  (dry  river).  So,  having  found  the  terminal  lake,  he  gskve  it 
the  old  name,  believing  that  the  position  on  the  Chinese  map  was 
incorrect. 

Apparently  this  is  not  so ;  there  is  evidence  that  the  terminal  lake 
was  situated  as  shown  on  Chinese  maps,  and  that  Lao  Lan,  now  in 
ruins  exposed  to  the  action  of  a  sand-blast,  was  on  its  border.  In 
time,  doubtless  under  the  process  already  described,  the  lake  and 
river-bed  silted  up;  the  latter  finding  a  new  channel  sonthwaids, 
meeting  the  Charchan  river  in  a  lake  called  with  doubtful  aoonracy 
Kara  buran  *  (black  storm),  and  thenoe  passing  to  its  final  basin,  the 
Kara  Keshan  lake.  Curiously  enough,  this  lake  is  now  migraiiDg 
towards  Lob-nor  whose  bed  is  being  fast  scoured  out  by  the  wind ;  so 
that  in  course  of  time,  and  perhaps  at  no  long  period,  the  level  of  Lob- 
nor,  which  is  being  lowered,  may  fall  beneath  that  of  the  Kara  Keshan 
lake,  which  is  being  raised.  In  that  case  it  is  conceivable  that  Liob-nor 
may  again  become  the  terminal  of  the  water  system  of  the  great 
amphitheatre.  On  the  other  hand,  the  tendency  of  the  rivers  to  ^work 
westwards  may  defeat  the  chance  of  their  resuming  the  channel  of  the 
Kuruk  river,  and  their  surplus  water  may  find  a  more  convenient 
outfall.  The  evidence  of  Dr  Hedin  seems  to  point  to  Lob-nor  again 
becoming  the  terminal  lake,  though  very  likely  supplied  by  new 
channels. 

Of  greater  importance  than  the  precise  position  at  any  moment  of  a 
changing  and  migrating  lake,  and  of  greater  general  interest,  is  the 
light  likely  to  be  thrown  upon  the  former  condition  of  a  great  part  of 
the  desert  through  which  lay  the  highway  between  India  and  China, 
by  the  discoveries  of  buried  ruins.     The  results  of  Dr.  Hedin's  work  in 
this  line  have,  no  doubt,  been  carefally  presented  by  the  late  Mr.  Karl 
Himly.     Dr.  Stein,  who  (1900-1)  was  deputed  by  the  Government  of 
India  to  explore  these  remains  systematically,  whilst  generally  confirm- 
ing Hedin,  has  greatly  added  to  the  value  of  his  observations.    Materials 
and  implements  of  art  or  industry  have  been  unearthed,  and,  more 
important  still,  many  Kharoshthi  documents,  marvellously  preserved, 
containing  *'  records  written  as  early  as  the  third  centary  of  our  era, 

*  Kara-boyon  (black  iBthmas),  M.  V.  PyevtBofiTs  expedition  (^Oeo.  Jour,,  vol.  9, 
p.  552). 
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and  dealing  with  a  wide  range  of  matters  of  administration  and  private 
life  "  *  in  the  sand-boried  settlements,  have  been  fonnd. 

These  disooveries  will  help  to  enlighten  us  oonoerning  the  spread  of 
Bnddhism  from  India  to  Central  Asia,  China,  and  Japan ;  taken  with 
the  aoeonnts  of  the  reverse  journeys  or  pilgrimages  to  saored  spots  in 
India,  they  cannot  fail  to  add  materially  to  our  present  knowledge. 
One  example  is  that  by  means  of  these  writings  it  is  possible  to  define 
the  periods  of  the  invasion  of  the  sand  into  the  buried  ruins  as  extend-' 
ing  from  the  third  to  the  end  of  the  eighth  century  A.D.,  and  thus  a 
measure  of  its  victorious  advanoe  is  obtained. 

That  and  other  evidence  respecting  the  Takla  Makan  naturally  lead 
to  inquiry  into  the  general  question  of  the  desiccation  of  the  old  world. 
Prince  Eropotkin,  in  a  highly  interesting  paper  {Oeo.  Jaur.^  vol.  23, 
p.  722),  stated  his  opinion  that  recent  exploration  confirmed  the  view 
that  victory  inclined  to  the  battalions  of  sand :  evaporation  exceeded 
precipitation,  and  year  by  year  the  desert  encroached  on  land  which 
yielded  pasture  or  was  fit  for  cultivation.  Desiccation,  in  short,  was  a 
natural  reaction  from  the  glacial  period.  It  may  be  so,  but,  as  Dr.> 
n.  R.  Mill  remarked,  Hie  water-vapour  in  the  air  is  probably  much  the 
same  in  quantity  during  historic  time ;  consequently,  local  desiccation 
is  the  result  of  unequal  distribution.  If  the  plateau  regions  are  drying 
up,  there  is  presumably  compensation  elsewhere. 

The  foregoing  are  the  salient  points  of  interest  respecting  this 
strange  country  as  they  occur  to  one  who  has  considered  the  problems 
involved,  both  in  the  study  and  in  the  field.  For  similar  features 
are  present  on  a  smaller  scale  in  rivers  and  deserts  of  the  Punjab; 
causes  and  effects  are  much  the  same,  whilst  their  observation,  record, 
and  the  power  of  making  legitimate  deduction,  form  part  of  the  training 
of  an  irrigation  engineer. 

Passing  to  the  consideration  of  the  records  vols.  1  and  2,  their  title, 
^*  Scientific  Results,*'  is  somewhat  misleading.  They  contain  rather  the 
profuse  detail  from  which  results  might  be  condensed.  In  describing 
his  journey  on  the  Yarkand  river  from  Lailik  to  Kuruk-Asti,  the  author 
thus  sets  forth  his  idea  of  what  he  had  to  do :  *'  The  task,  therefore, 
which  I  have  set  myself  in  the  following  chapters,  is  to  present  a 
detailed  description  of  the  geography  of  the  Tarim.  I  shall  deal  with 
the  river-bed  and  its  varying  conformation  in  different  parts  of  its 
course,  as  well  as  with  the  changing  character  of  its  erosive  action  upon 
the  surface  of  the  regions  it  flows  through.  The  bends  or  sinuosities 
of  the  river,  its  silt  beds,  its  alluvial  deposits,  its  banks  or  erosion 
terraces,  and  their  varying  character  according  as  the  stream  makes  its 
way  through  forests,  steppes  and  sand-deserts,  or  washes  the  foot  of 
detached  mountains ;  tlie  highways,  the  riparian  population  and  all  that 


Sand-bnried  Boint  of  Kbotan/  Stein,  p.  xz. 
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oonoemB  them,  the  irrigation  oanalfl,  the  navigation  of  the  streAin,  aad 
its  fisheries — all  these  will  be  snocessiyely  dealt  with  as  £ar  as  my 
observations,  and  the  information  I  gleaned  about  them,  will  admit 
And  I  shall  everywhere  give  the  geographical  names  which  are  nsed  in 
oonnection  with  the  river  itself,  or  in  the  immediate  vidnity  of  its  banks.*' 

All  this  the  author  has  done  most  oonsoientiously,  perhaps  in  gpreater 
detail  than  the  oooasion  warranted.  For  his  surveys  of  six  or  seven 
years  ago,  and  the  maps  so  beautifully  made  from  them  at  the  Instiiute 
of  the  General  Staff  of  the  Swedish  Army,  are  probably  materially 
different  from  the  present  course  of  that  most  unstable  river,  and 
certainly  in  ten  or  fifteen  years  more  may  be  nearly  unreoo^isable. 
The  geogpraphical  names,  too,  are  for  the  most  part  ephemeral,  and  in 
time  may  probably  give  way  to  new  ones,  for  they  chiefly  define  some 
transient  incident  on  or  near  the  river-banks. 

Many  measurements  of  the  various  rivers  were  made,  the  prooeas 
being  described  on  pp.  28-33,  vol.  1.    It  was  rough,  no  doubt — ^nnder 
the  circumstances,  nothing  else  could  be  expected;   but  so    long  as 
there  is  no  insistence  on  the  accuracy  of  any  one  observation,  de- 
ductions from  them  being  based  on  differences  between  the  results 
of  similar  observations,  students  will  not  be  misled.     The  use  of  the 
metric  system  and   the  adoption  of  a  remarkable  method  of  trans- 
literation of  oriental  words  render  the  English  version  of  the  book 
unnecessarily  troublesome  to  read.    As  regards  measurements,  there 
may  be  reasons  why  foreign  standards  should  be  used  in  preference 
to  English  in  an  English  translation,  but  they  are  not  self-evident. 
No  doubt  centimetres,  metres,  and  kilometres  can  by  the  aid  of  tables 
be  converted  into  inches,  feet,  or  miles ;  but  the  advantage  of  having 
to  do  so  does  not  compensate  for  the  waste  of  time  involved.     And 
what  is  to  be  said  of  versts  and  saschen,  not  to  mention  terms  in  the 
local  vernacular  ?    Of  this,  indeed,  a  far  too  liberal  use  is  made  when 
English  equivalents  are  available ;  many  sentences  must  be  unintelli- 
gible  to  those  not   acquainted  with   oriental   languages,  whilst   the 
transliteration  of  native  words  makes  them  a  puzzle  to  those  who  are. 
The  following  extracts  convey  a  notion  of  what  is  meant  and  of  the 
trouble  involved  in  reading  the  book  :  "  After  passing  a  fresh  jarsik 
we  came  to  the  district  of  Tschimalelik,  and  beyond  it  to  a  couple  of 
sharp  bends  with  a  boldschemal,  and,  on  the  left,  a  lateral  bed  oalled 
the  Jakanlik-boldschemal,  thirty-five  years  old ;  it  contained  stagnant 
water.  ...  At  Jakanlik-tuschkiin   .  .   .  there   is  a   little  ortang^  no 
longer  in  use.     Below  it  an  arik  (now  dry)  is  led  off  to  the  jajlaJcM 
(or  *  pasture   grounds ')."      And    so  on,   whilst  Euglish  scholars   of 
oriental  languages  are  vastly  exercised   to  recognize  familiar  words 
in  the  clothing  which  has  been  adopted.     Thus  Tsohahr  bagh  (ch&r 
bagh?),  m&tschit  (masjid),  tschatschak  (chechak  =  small-pox);  Tschaj 
(chae  s:  tea) ;  Ciardan,  Tschertschen  (Charchan) ;  whilst  Muhamede- 
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godsche-tntghutshtake-uji,  '*the  house  where  M.  eolleoted  feathers," 
is  a  puzzler.  We  do  not  for  a  moment  venture  to  oritioize  the  taste 
or  aoouracy  of  those  who  prefer  oriental  words  in  suoh  disguise,  but 
surely  the  lavish  use  of  consonants  must  hamper  competitors  in  the 
struggle  for  life. 

Another  difficulty  whioh  caused  delay  and  unnecessary  labour  in 
reading  vob.  1  and  2  is  that  there  is  great  want  of  reference  in  the 
text  to  the  particular  sheet  of  the  maps  concerned,  and  also  occasionally 
reference  to  maps  or  plates  which  could  not  easily  be  identified. 

Having  thus  relieved  our  feelings,  we  may  suitably  record  admira- 
tion for  the  endurance,  physical  and  mental,  whioh  is  attested  first  by 
the  exploration  involved,  and  next  by  the  preparation  of  its  record. 
The  details  of  the  dune  formation  are  of  great  interest,  and  may  with 
advantage  be  compared  with  the  snow-waves  and  drifts  described  by 
Dr.  Yaughan  Cornish  {Oeo.  Jour,^  vol.  20,  p.  137) ;  some  of  the  repro- 
ductions from  photographs  showing  the  wind-ripples  on  the  dune 
surface  are  most  beautiful  specimens  of  the  art,  and  very  suggestive. 

As  regards  vol.  5,  Part  I.,  it  must  suffice  to  mention  that  it  contains 
elaborate  tables  with  a  brief  explanation,  and  that  vol.  6,  Part  I.  treats 
of  the  zoology  of  the  country.  The  plates  in  this  volume  are  of 
remarkable  excellence,  both  those  in  the  text  and  the  full-page 
collection  of  skeletons  at  the  end.  Throughout  the  work  there  are 
very  few  printer's  errors,  and  they  are  of  little  consequence. 

W.  Broadfoot, 

Major  R.S.  (retired) 
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We  may  anticipate,  with  confidence,  that  the  earthquake  of  April  18 
will  take  a  place  in  the  annals  of  seismology  only  second  to  the  Lisbon 
earthquake  of  1755,  or,  if  not  in  seismology,  at  any  rate  in  popular 
histories  of  earthquakes,  and  for  the  same  reason.  Both  were  earth- 
quakes of  the  first  order  of  magnitude;  the  Lisbon  earthquake  was 
probably  the  second  greatest  of  which  we  have  any  historic  record,  and 
that  of  San  Francisco,  though  excelled  by  several,  is  still  a  very  great 
earthquake,  yet  both  would  have  passed  with  little  notice  but  for  the 
destruction  to  which  they  gave  rise,  and  in  both  cases  this  destruction 
of  life  and  property  was  only  to  a  slight  degree  the  direct  result  of  the 
earthquake  proper.  In  Lisbon  the  death-roll  was  due  to  the  great  sea 
wave,  and  in  Sau  Francisco  to  fire.  The  special  correspondent  of  the 
Times  has  estimated  that  only  3  per  cent,  of  the  damage  in  San  Francisco 
was  directly  due  to  the  earthquake,  the  remaining  97  per  cent,  being 
due  to  fire,  and  in  Lisbon  the  proportion  was  probably  much  the  same ; 
so  great  is  the  power  of  the  fa^iiliar  elements  of  fire  and  water  as 
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oompared  with  that  of  earthqaakes«  greatly  a8  the  latter  impress  the 
popular  imaginatioD.  Like  artillery  in  warfiAre,  their  moral  eflfoci  is 
out  of  all  proportion  to  the  amount  of  material  damage  they  cause. 

Apart  from  the  magnitude  of  the  disaster,  popular  ioterest  and 
popular  alarm  were  excited  by  the  short  interval  whioh  separated  it 
from  the  great  eruption  of  Vesuvius.  People  began  to  wonder  whether 
there  was  any  oonneotion  between  the  two,  and  whether  the  world  we 
live  in  was  getting  unsafe  ;  this  wonder  found  its  reflection  in  namerous 
articles  in  the  daily  press,  aod  in  interviews  with  a  number  of  persons 
whose  opinions  for  and  against  the  existenoe  of  a  direct  ooDneotion 
between  the  two  catastrophes  have  been  reported.  As  we  have,  in  almost 
every  case,  only  the  interviewer's  version  of  these  opinions^  it  would  not 
be  fair  to  quote  them,  but  the  matter  is  one  of  considerable  interest,  and 
it  may  be  well  to  point  out  what  can  and  cannot  be  known  regarding  it. 

Volcanic  eruptions  and  great  earthquakes  differ  radically  in  their 
immediate  cause.  Small  earthquakes  may  be  due  to  any  oanse  whioh 
can  start  an  elastic  wave-motion  in  the  Earth,  but  the  really  ^reat 
earthquakes,  so  far  as  is  known,  are  always  started  by  the  sudden 
fracture  of  the  solid  crust  of  the  Earth.  In  some  way  not  fully  known, 
though  probably  it  is  more  or  less  directly  connected  with  the  gradual 
cooling  of  the  Earth,  the  Earth's  cruttt  is  thrown  into  a  state  of  strain 
which  ultimately  grows  too  great  to  be  borne,  and  fracture  taken  place. 
Where  the  power  of  resistance  is  small,  the  accumulated  strain  in  also 
small,  and  so,  too,  the  resulting  disturbance  ;  but  where  the  power  of 
resistance  is  great,  the  strain  also  becomes  great  before  yielding  at  last 
takes  plaoe,  and  then  the  disturbance,  often  accompanied  by  permaueDt 
displacements  of  the  ground,  carries  destruction  in  its  wake.  The 
occurrence  of  a  really  great  earthquake  means,  not  only  a  greatness  of 
force,  but  also  of  resistance  ;  it  is  due  to  the  disruption  of  solid  rook. 

In  a  volcanic  eruption  the  conditions  are  radically  different.  Here, 
too,  much  is  still  unknown,  but  it  is  certain  that  an  active  volcano  means 
the  existence  of  a  large  body  of  molten  rock,  either  actually  in  a  fluid 
condition,  or  at  such  a  temperature  that  only  a  relief  of  pressure  is 
necessary  to  make  it  pass  from  the  solid  to  the  fluid  state.  It  must  not 
be  supposed  that  this  fluidity  is  due  to  heat  alone,  the  magma  is  permeated 
with  water,  and  the  condition  of  the  lava  in  the  volcano's  neck  is  a  sort 
of  compromise  between  fusion  pure  and  simple  and  aqueous  solution  ; 
but  however  its  state  may  be  defined,  the  important  point  is  that  the 
rock  immediately  concerned  with  the  cause  of  the  eruption  is  virtually 
in  a  liquid  state,  while  that  which  is  directly  concerned  with  the 
production  of  great  earthquakes  is  virtually  solid. 

In  view  of  this  radical  difference  in  cause  and  in  effect,  it  seems 
at  first  sight  as  if  there  could  be  no  connection  between  the  two; 
seismologists  have,  in  fact,  recognized  that  the  neighbourhood  of 
active  volcanoes  is  not   specially  liable   io   earthquakes,   though   the 
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disturbanoes  which  accompany  or  precede  a  yolcanic  eruption  may 
start  tremors  of  that  nature,  and  the  districts  where  earthquakes 
are  most  frequent  and  most  violent  are  always  removed,  and  often  far  re- 
moved,  from  active  volcanoes.  The  absence  of  direct  connection  of  the 
nature  of  cause  and  e£fect  between  these  two  classes  of  phenomena 
does  not,  however,  preclude  the  possibility  of  both  being  consequences 
of  a  common  cause,  which  has  been  described  as  the  reaction  of  the 
interior  on  the  exterior  of  the  Earth,  a  phrase  which  will  be  found  in 
many  text- books  of  geology,  and  of  which  we  may  say  that  it  represents 
a  reality  whose  precise  nature  and  limitation  we  are  unable  to  define. 

Whatever  the  character  of  this  reaction,  its  manifestation  is  certainly 
liable  to  periodic  variation  ;  the  last  twelvemonth  has  been  one  of  more 
than  average  frequency  of  great  earthquakes,  and  has  witnessed  more 
than  an  average,  though  not  an  exceptional,  development  of  seismic  and 
volcanic  activity.  The  Kangra  earthquake  of  April  4,  1906,  the  two 
Central  Asian  earthquakes  of  July  9  and  23,  the  Colombian  earthquake 
of  January  31  last,  and  the  San  Franoisoo  earthquake  of  April  18  were  all 
disturbances  of  the  greatest  magoitude,  but  the  total  amount  of  seismic 
activity  was  probably  no  greater  than  in  1897-98,  and  there  is  no  indica- 
tion of  any  spreading  out  of  great  earthquake  centres  from  the  regions 
whence  they  commonly  originate.  The  distribution  of  earthquake 
centres  is  curiously  localized,  and  those  of  the  greatest  earthquakes 
are  limited,  so  far  as  experience  goes,  to  certain  areas  which  do  not 
cover  more  than,  at  most,  5  per  cent,  of  the  Earth's  surface.  Great 
Britain  lies  well  outside  any  of  these  regions,  and,  so  far  as  our  country 
is  concerDed,  there  is  no  reason  to  anticipate  the  slightest  probability 
of  an  earthquake  such  as  led  to  the  destruction  of  San  Francisco. 

Our  knowledge  of  this  earthquake  is  at  present  dependent  on 
newspaper  reports,  and  the  facts,  so  far  as  they  can  be  gathered  with 
any  certainty,  liave  been  noticed  elsewhere  in  this  Journal,  but  a  few 
words  may  be  devoted  to  the  position  of  the  origin  of  the  earthquake. 
At  first  the  tendency  was  to  place  it  under  the  sea,  as  nearly  all  the 
great  earthquakes  of  the  west  coast  of  America  have  submarine  origins, 
and  Dr.  Davison,  writing  in  Nature  of  April  26,  has  drawn  the  same 
conclusion  from  a  comparison  between  the  time  of  the  earthquake,  as 
given  by  the  newspapers,  and  the  time  at  which  the  disturbance  was 
recorded  on  European  seismographs.  As  we  do  not  know  what  the  prob- 
able error  of  the  newspaper  time  may  be,  we  cannot  attach  great  weight  to 
this  deduction,  and  there  are  indications  that  the  centre  of  the  disturb- 
ance lay  not  far  from  San  Francisco  itself.  The  breakage  of  the  water- 
mains,  the  consequence  of  which  was  so  disastrous,  could  hardly  have 
taken  place  at  a  distance  from  the  epicentre ;  it  implies  a  displace- 
ment of  the  ground  and  alteration  of  levels,  which  might  be  produced 
by  landslides,  but  otherwise  would  only  be  produced  nea'r  the  origin  of 
the  earthquake,  where   there  is  often  a  permanent  displacement  of 
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gronnd-leyel,  as  opposed  to  the  temporary  molecular  displaoement 
in  the  region  over  which  the  disturbance  is  propagated  as  waye- 
motion.  The  extreme  yiolence  of  the  disturbance*  as  evidenced  by 
the  nature  of  the  destruction  of  the  buildings  at  Palo  Alia,  and  the 
narrow  localization  of  this  extreme  yiolence,  are  phenomena  whidi 
characterize  the  epicentral  region,  taken  in  conjunction  yyith  tlie  re- 
ported production  of  a  surface  fault  in  the  Red  hills  close  by,  point  to  the 
conclusion  that  the  centre  of  this  earthquake  lay  under  dry  land  to  the 
south  and  south-eastward  of  San  Francisco,  and  not  under  the  sea. 

There  is  another  aspect  of  this  earthquake  which  we  hope  will  find 
a  historian.  The  story  of  San  Francisco  during  the  weeks  yyhibh 
followed  the  earthquake  is  not  only  fall  of  the  usual  tales  of  hercnsm 
and  cowardice,  of  self-restraint  and  licence,  which  repeat  themselyes 
when  the  social  system  becomes  disorganized,  but  is  also  full  of 
interest  for  the  sociologist,  and  therefore  also  for  the  geographer.  We 
haye  seen  how  a  large  and  highly  ciyilized  community  has,  by  the 
sudden  destruction  of  the  whole  machinery  of  that  ciyilization,  been 
temporarily  driyen  to  the  primitiye  methods  of  forced  labour  and 
artificial  regulation  of  prices,  and  the  history  of  the  fall  and  rapid 
resurrection  of  the  city  of  San  Francisco,  as  a  social  organization,  urill 
form  one  of  the  most  interesting  and  instructiye  episodes  in  the  history 
of  the  world  if  it  is  fortunate  enough  to  find  its  historian. 

R.  D.  O. 
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The  foUowlDg  note  and  letter  are  taken  from  the  May  number  of  the  Alpine 
Journal: — 

On  February  16  Messrs.  A.  F.  B.  Wollaston,  R.  B.  Woosnam,  and  R.  E.  Dent, 
starting  from  BujoDgolo  (12,660  feet),  reached  the  foot  of  the  Mubuku  glacier  in 
two  hours.    They  followed  the  edge  of  the  glacier  to  13,560  feet,  then  turned 
away  to  the  rocks  on  the  right,  up  a  steep  gully  full  of  loose  stones,  water,  and 
moss,  to  about  14,000  feet,  then  sharp  back  horizontally  on  to  the  glacier  near 
the  beginning  of  the  icefall.    Thence,  keeping  near  to  the  base  of  the  rocks  on  the 
right  (true  left  of  the  glacier),  by  an  easy  slope  to  the  watershed  at  a  point  called 
by  Herr  Grauer  "King  Edward's  rock."*     Herr  Grauer  reached  the  same  point 
on  January  18,  1906,  by  a  somewhat  dijQfereni  route.     View  down  into  the  Congo 
side  mostly  obscured  by  clouds.     Rocks  between  13,500  feet  and  14,000  feet  not 
difficult,  but  dangerous,  owing  to  loose  stones  and  water.    Numerous  ayalanches 
falling  from  Duwoni  peak,  on  the  right ;  can  be  mostly  avoided  by  keeping  towards 
the  middle  of  the  glacier.    Time  from  Bujongolo  to  the  ridge  in  wet  weather,  fiye 
and  a  half  hours. 

On  February  17  Messrs.  A.  F.  R.  Wollaston  and  R.  B.  Woosnam,  starting 
from  Bujongolo,  left  the  Mubuku  valley  half  a 'mile  above  the  camp,  following  the 
first  stream  that  comes  in  from  the  left.  Over  a  low  hill  into  the  valley  coming 
from  the  Kiyanja  glacier.    Three  hours  through  trackless  swamp  and  moss  and 
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bushes  of  eyerlasting  flowers.  Grossed  the  stream  comiug  from  KiyaDJa  glacier, 
about  13,500  feet.  Thenoe  up  a  steep  gully  to  the  left  (west),  &nd  on  to 
loose  boulders  and  screes  at  14,000  feet.  Turning  north,  good  granite  rocks  were 
reached  at  14,800  feet,  which  led  to  the  glacier  on  the  south-west  side  of  the 
mountain  at  16,500  feet.  Thence  up  oyer  easy  ice  and  snow  to  Kiyanja  peak — 
16,125  feet  aneroid,  16,000  feet  by  boiling-point  thermometer.  The  last  three 
hours  in  dcDse  fog,  which  misled  the  party  to  the  lower  of  the  two  tops  of  the 
peak.  At  the  moment  of  starting  to  descend,  the  true  top,  a  snow-mound  con- 
nected with  the  point  reached  by  a  short  snow  arete,  was  seen  to  be,  perhaps, 
150  feet  higher.  There  seem  to  be  no  higher  peaks  than  this  on  the  Uganda 
side  of  the  range,  but  at  least  three  on  the  Congo  side — one  north-west,  about 
16,800  feot,  and  two  to  the  north  (?  Saddle  mountain),  perhaps  17,000  feet.  Bocks 
easy  and  good  going.  Moss  and  bog  at  the  foot  of  the  mountain  very  hea?y  and 
tiring.    Time  from  Bujongolo  to  the  summit,  about  six  hours. 

A.  F.  R.  W. 

A  private  letter  from  Mr.  Woosnam  adds  some  interesting  details  as  to  an 
earlier  expedition. 

*'Buwen3sori,  February  2, 1906. 

"...  I  have  been  away  with  Cruthers  for  a  ten  days'  expedition  up  to  the 
snow,  and  missed  the  mail.  It  is  absolutely  the  most  extraordinary  country  up 
high  that  you  can  think  of.  Look  at  Sir  H.  Johnston's  photographs  of  high 
ground ;  they  are  good.  I  have  now  been  to  the  exact  places  and  seen  the  same 
things,  and  taken  photographs  of  them.  Most  extraordinary,  but  a  photograph 
can't  give  any  idea  of  such  a  place,  nor  any  description  on  paper.  I  will  tell  you 
all.  It  is  beautiful,  and  terrible,  and  delightful,  and  yet  horrible.  The  extra- 
ordinary vegetation — forest,  then  bamboos,  then  giant  heather  and  bog,  all  hanging 
with  long  grey  lichen,  masses  and  yards  of  it,  and  half  covered  up  in  soft  deep 
moss  and  what  B.  calls  '  rot  of  ages '  (right  too),  and  the  great  tall  thin  posts  of 
lobelias,  taking  many  years  to  grow  and  die  (I  am  sending  you  good  dry  seed 
of  them) ;  then  higher,  at  12,500  feet,  only  moss  and  lobelias  and  huge  trees  of 
groundsel  left,  and  then  the  lobelias  go,  and  only  groundsel  and  moss  and  ever- 
lasting flowers,  and  at  last  only  moss  and  glacier  and  snow,  and,  highest  of  all, 
rock. 

**  We  have  got  some  glorious  new  birds  from  high  up,  just  below  the  glacier^ 
most  surprising  and  unexpected  birds  and  animals.  It  was  a  Utile  cold,  but  not 
very ;  but  we  had  remarkably  fine  weather,  no  rain  and  little  mist. 

"  We  did  a  surprising  thing.  We  also  reached  the  watershed,  the  same  point 
reached  by  Grauer  and  the  missionaries,  and  this  is  how  it  came  about :  The  first 
morning  after  we  got  up  and  camped  at  12,500  feet,  being  a  fine  day,  we  started 
early  to  walk  up  to  the  glacier,  to  have  a  look  at  it  and  see  what  birds  were  there. 
There  were  very  few  birds  here — in  fact,  few  above  10,000  feet.  When  we  got 
to  the  foot  of  the  glacier,  we  took  the  spoor  of  Grauer's  party,  which  was  still  quite 
fresh,  and  followed  it  up  the  rocks  on  the  right  (the  true  left)  of  the  glacier.  We 
Eoon  came  to  a  place  which  is  described  in  Sir  H.  Johnston's  book  *  as  a  '  tunnel.' 
Here  we  found  no  less  than  seven  ropes  hanging  down,  of  different  sizes.  It  is  not 
really  a  difficult  place  to  climb,  so  we  took  most  of  the  rope  back  to  camp  with  us 
on  our  return.  The  place  is  not  a  tunnel  cut  by  water  through  the  rock  at  all, 
but  a  great  flat  stone  fallen  across  or  lying  across  a  water-worn  crack  or  channel. 
After  we  had  gone  up  about  500  or  600  feet  we  lost  all  traces  of  Grauer's  party  at 
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a  point  where  they  had  left  a  tin  with  their  names  the  first  day.  We  knew  thai 
they  had  gone  up  the  rocks  higher  than  this  before  getting  on  to  the  snoWy  bat  the 
glacier  looked  to  me  to  be  quite  cUmbable  if  a  few  steps  were  cut  in  it ;  but  G.  wanted 
to  keep  to  the  rockc,  so  he  went  to  try  the  rock,  whilst  I  tried  to  get  up  the  glacier ; 
and,  with  the  help  of  my  hunting-knife,  I  cut  about  forty  or  fifty  steps  in  the  ice 
and  got  up  on  to  the  middle  of  the  glacier.  By  this  time  G.  had  got  as  £ar  as  be 
could  go  in  the  rocks,  and  came  back  to  where  I  had  got  on  to  the  glacier,  and 
tried  to  follow  me  up,  but  failed  here  also.  I  was  so  afraid  of  mist  coming  on  and 
spoiling  the  view  from  the  top — ^for  I  could  see  now  that,  unless  there  was  a 
crevasse,  I  could  easily  walk  right  up— that  I  could  not  go  back  to  show  him  the 
way.  So  I  just  walked  right  up  the  snow  to  a  black  rock  on  the  ridge  ;  and  when 
I  got  there  (it  was  hard  work  breathing)  I  found  I  had  got  to  Grauer's  highflit 
point  (my  aneroid  read  15,100  feet),  and  found  a  tin  with  the  three  names  (Oraoer, 
Maddox,  and  Tegart) ;  so  I  put  my  card  into  the  tin  too,  with  a  rifle-cartridge. 

"  I  had  a  fairly  good  yiew  over  to  the  Congo  side,  and  took  some  photos  (the 
first  that  have  eyer  been  taken,  as  it  was  misty  when  they  were  here).  They 
called  this  rock  '  King  Edward's  rock.'  There  is  a  little  lake  down  below  on  the 
Congo  side,  probably  unknown.  I  could  not,  of  course,  see  very  far,  as  there  were 
more  hills  beyond,  but  lower,  and  undoubtedly  I  was  on  the  watershed.  I  might 
have  gone  on  to  a  higher  ridge  on  one  side,  but  I  was  a  bit  tired  with  the  altitude, 
and  wanted  to  get  back  to  0.,  as  we  had  a  long  way  to  get  back  to  camp  beftve 
dark,  so  decided  to  turn  back.  I  came  down  pretty  &st,  sliding  over  the  snow, 
and  sliding  or  falling  down  most  of  the  glacier,  for  the  steps  I  had  cut  had  melted 
nearly  away.  I  found  C,  and  we  had  some  lunch  and  returned  safely  to  camp. 
My  opinion  is  this  :  that  there  is  no  point  on  Ruwenzori  higher  than  17,500  feet; 
that  the  highest  point  is  bare  rock,  not  snow;  and  that  on  &  fine  day  it  is  not  hard 
to  climb  to  the  top,  but  on  a  rainy  and  misty  day  it  must  be  awful.  We  were 
lucky,  and  bad  fine  dry  weather.  My  aneroid  read  15,100  feet,  but  that  is  about 
150  feet  too  high,  for  Grauer  took  the  same  point  by  boiling-point  and  made  it 
14,956  feet."— R.  B.  W. 

Mr.  D.  Fresh  field  adds  the  following  note : — 

**  Mr.  Wollaston,  it  will  be  noted,  has,  as  I  foresaw,  conclusively  disproved  Bir. 
Tegart's  suggestion  that  Herr  Grauer's  rock  is  higher  than  Sir  H.  Johnston's 
Eiyanjn.  With  regard  to  the  lofty  peaks  on  ^  the  Congo  side  *  of  the  range  noticed 
by  Mr.  Wollaston,  it  is  quite  possible  that  the  double  summit,  of  which  I  had  a 
distant  view  from  Butiti,  may  lie  (like  the  Orteler)  near,  but  off,  the  watershed,  and 
not  be  identical  with  Johnston's  and  WoUaston's  Duwoni.  But  the  photogravure 
and  panoramic  plate  of  the  range  from  the  west,  published  by  Dr.  Stuhlmann, 
show  no  detached  and  lofty  spurs  running  out  towards  the  Semliki.  There  are 
obviously  plenty  of  topographical  questions  left  for  investigation  by  the  British 
Museum  party  and  the  Duke  of  the  Abruzzi*s  Expedition.  1  regret  to  hear  that  there 
is  trouble  with  the  natives  in  the  district  at  present  administered  by  the  Congo 
State  on  the  western  side  of  the  mountain,  which  may  probably  hinder  exploration. 

"  D.  W.  P.** 


DR.  SVEN  HEDIN  IN  PERSIA. 

We  give  the  following  extracts  from  a  letter  from  Dr.  Sven  Hedinf 
dated  Seistan,  April  14 : — 

When  I  decided  to  take  the  route  out  via  Turkish  Armenia,  Persia,  Seistan, 
and  Baluchistan,  it  was  only  that  I  should  not  miss  the  opportunity  of  seeing 
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those  countries,  and  get  a  vague  idea  of  what  they  are  like  during  a  rapid 
journey.  I  should  cover  those  3000  miles  in  a  hurry.  So  I  did  from  Trebizond  to 
Teheran,  but  from  there  to  Seistan  it  has  been  serious  work,  and  I  have  never 
during  all  my  previous  journeys  worked  so  hard  as  from  Teheran  to  Seistan.  It  is 
no  exaggeration  at  all  to  say  that  I  have  been  at  work  sixteen  hours  a  day.  Tou 
may  iujagine,  therefore,  how  very  satisfied  I  am  wiUi  the  results.  I  have  written 
1200  pages  of  notes  and  geographical  observations,  i,e,  one-third  of  what  I 
wrote  during  the  whole  of  my  last  expedition,  which  was  3600  psges  of  exactly  the 
same  kind.  If  I  go  od  like  this  for  the  future,  I  shall  bring  back  much  more 
material  now  than  in  1889-1902.  Further,  I  have  mapped  the  route  in  162  sheets, 
in  the  same  way  as  during  my  previous  journeyp,  and  I  have  had  many  occasions 
to  make  very  important  corrections  on  our  latest  mips  of  the  interior  of  Eastern 
Persia.  It  is  a  complete  mistake  to  believe  that  this  country  is  well  known,  and 
that  trained  travellers  would  have  little  to  do.  My  plan  was  to  cross  Persia  in  two 
months,  and  1  have  been  three  and  a  half  on  my  road  from  Teheran,  and  now  I 
have  the  feeling  that  I  have  left  behind  me  years  of  hard  work  in  the  Persian 
deserts.  By  no  means  had  I  an  opportunity  to  do  all  that  I  should  like  to  do.  I 
continued  as  long  as  possible,  and  it  was  only  the  heat  which  compelled  me  to 
go  on  at  last  straight  to  Sebtan.  And  now  it  U  a  half-done  work  I  have  left 
behind  me ;  that  is  to  say,  the  itinerary  and  everything  around  it  is  well  and 
thoroughly  surveyed,  but  I  should  have  been  able  to  carry  out  twenty  side  expedi- 
tions to  right  and  left  if  I  only  had  had  time.  The  Great  Eavir  fascinated  me  for  a 
time.  It  is  the  bottom  of  a  big  inland  lake,  full  of  salt  mud,  level  as  a  sheet  of  water ; 
not  the  smallest  ridge  of  hill  is  to  be  found  there.  My  route  went  down  from 
Veramin  to  Siah-kuh  and  Kuh-i-Nakshir,  where  I  got  the  western  "  shore "  of 
the  Kavir  sharply  drawn  as  any  strand-line ;  then  I  crossed  a  branch  of  the  Kavir 
between  the  great  8alt  desert  and  the  Hauz-i-Sultan  l^e  and  its  Kavir.  Further, 
I  went  to  Ashin,  Alam,  Chupunun  and  Jandak,  where  I  left  the  whole  of  my 
own  caravan  and  the  Cossack  escort  given  me  by  the  Shah,  and  hired  four  camels 
and  took  two  men  with  me,  and  crossed  (without  tent)  the  great  Kavir,  30  fareakhs 
to  Payestun,  whence  I  went  north-east  to  Turut.  '  Then  we  continoed  south 
40  farsakhs  once  more  through  the  great  Kavir,  of  which  I  am  able  now  to  make  a 
very  good  map — of  course,  using  all  the  native  information  I  have  got  from  all 
arouud  its  boundaries  and  all  previous  exploring  material.  The  season  was  rather 
unfavourable  ;  there  was  a  good  deal  of  rain,  which  made  it  extremely  difficult  for 
the  camels  to  walk  in  the  salt  mud,  and  I  had  to  do  most  of  it  on  foot.  Arrived 
in  Arusun  and  Khur,  we  continued  on  to  Tabas,  one  of  the  most  charming  oases  I 
have  ever  seen,  with  real  forests  of  palm  trees.  From  Tabas  I  went  to  Parvadah, 
and  made  a  trip  of  a  couple  of  days  into  the  Bahab-ad  desert  ("  unexplored  '*  in  the 
latest  English  map),  and  turned  eastwards  to  Naiband,  which  is  much  more  charm- 
ing than  Tabas — that  is  enough  to  say.  I  had  from  Teheran  fourteen  cameb  of 
my  own,  of  which  two  were  left,  but  I  usually  hired  six  or  eight  caqiels  also  for 
carry iog  the  camels'  supplies.  Now,  in  Naiband  it  was  very  hot  weather,  and  as 
the  great  Lut  is  waterless  all  over,  I  would  not  have  the  camels  to  suffer  in  this 
desert,  and  I  was  already  one  month  and  a  half  delayed,  and  so  went  on  to  the  east 
via  Sar-i-phah  to  Neh,  and  thence  to  Nasratabad. 

I  have  collected  two  hundred  spocimeas  of  rocks,  and  at  two  places  I  have 
found  fossils — DO  good  specimens,  but,  as  I  hope,  sufficidnt  for  fixing  the  horizon. 
At  every  camp  (oixty -eight)  I  have  made  a  panorama  sketch  of  the  surrounding 
mountains,  if  there  were  any,  which  happened  to  be  the  case  at  about  fifty  camps. 
Most  of  the  panoramas  are  2A  metres  long,  and  some  of  these  arc  coloured.  I  had 
seldom  time  to  colour  them,  but  in  this  case  made  annotations  as  to  the  natural 
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colours.  Tiiifl  is  a  branch  I  ha?e  never  tried  before — ^at  least,  not  on  the  same  rale 
as  now,  and  I  am  glad  to  hear  from  the  British  officers  here,  when  I  have  showed 
them,  that  they  give  a  wonderful  good  idea  of  what  the  country  is  like.  Anyhow, 
I  have  drawn  them  can  amare.  Then  I  have  taken  more  than  a  hundred  portraits 
(pencil  drawings)  of  natives,  much  finer  and  more  elaborate  than  those  70a  will 
find  at  the  end  of  vol.  iv.  of '  Scientific  Reeults.'  This  has  also  been  a  great  pleasme 
to  me — they  give  a  good  idea  of  the  East-Persian  type.  And  last,  but  not  least,  I 
have  taken  some  four  or  five  hundred  photos — hundreds  of  which  I  developed 
in  Tabas. 

Dr.  Sven  Hedin  speaks  in  the  highest  terms  of  the  services  rendered 
him  by  Major  Sykes,  and  of  the  kindness  of  British  officials  in  Seistan 
and  elsewhere.  He  was  to  leave  in  two  days  after  the  date  of  his  letter 
for  Simla  and  Tibet. 


REVIEWS. 

EUROPE. 

Meditebbaneak  Sketches. 

* Mittelmeerbilder/    Yon  Dr.  Theobald  Fischer.    Leipxig  u.  Berlin:  B.  Q.  Tenbner. 

1906.    Pp.  yL,480. 

The  well-known  authority  on  the  Mediterranean  basin,  who  is  Professor  of  Greo- 
graphy  at  Marburg,  has  collected  together,  from  various  journals,  a  number  of  short 
articles  written  during  the  past  ^Ye  and  thirty  years.    A  good  many  of  them  are 
political.   All  are  based  on  actual  visits  to  the  lands  with  which  they  deal,  namelj, 
North- West  Asia  Minor,  the  Balkans,  Palestine,  Southern  Italy,  Sicily,  Corsica, 
Southern  Spiun,  and  North-West  Africa.    All,  moreover,  are  of  a  popular  nature, 
and  are  republished  without  references  or  maps,  but  with  a  fairly  fiill  index.     The 
most  interesting  at  the  present  time  are  perhaps  those  on  the  "  Geographical  and 
Ethnographical  Basis  of  the  Eastern  Question  "  (concerned,  (lowever,  only  with  the 
Balkan  lands),  some  sections  on  Palestine  (we  note  that  the  author  accepts  both 
the  Rift  theory  of  the  Gbdr  and  the  reality  of  the  convulsion  which  overwhelmed 
the  Cities  of  the  Plain),  and  those  on  Morocco  and  the  French  action  in  Algeria 
and  Tunisia. 

An  Enqlibhwoman  in  Russia. 

'  Russia :  Travels  and  Studies.'  By  Annette  M.  B.  Meakin.   London :  Horst  &  Blackett. 

1904.    Pp.  xz.,  450.     With  Maps, 

One  has  learnt  to  expect  something  beyond  the  ordinary  narrative  of  a  traveller 
from  Miss  Meakin.  Even  though  she  may  not  deviate  from  the  usual  lines  of 
communication,  she  makes  opportunities,  and  uses  them  to  the  full,  of  obeerring 
unfamiliar  aspects  of  life  in  places  that  are  superficially  well  known  (so  far  as  that 
can  be  said  of  any  part  of  the  Russian  Empire).  In  the  present  interesting  volume, 
for  example,  she  details  visits  to  St.  Petersburg,  Tver,  Moscow,  Novgorod,  Kharkov, 
the  Crimea,  Odessa,  Kiev,  and  the  Caucasus,  and  other  places  and  districts  of 
familiar  name.  In  a  case  of  this  kind,  the  customary  account  of  things  seen  might 
have  become  wearisome.  Miss  Meakin's  is  wholly  the  reverse.  For  example,  at 
certain  points  we  meet  with  a  close  inspection  of  the  conditions  of  life  in  some  of 
the  great  factories ;  this  is  one  of  many  instances  where  Miss  Meakin  has  pene- 
trated beneath  the  crust  of  general  knowledge  about  Russia.    And  it  is  not  to  be 
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supposed  that  her  journey  was  confined  to  these  well-known  dties  and  districts. 
She  describes  such  interesting  towns  as  Pskoy,  for  instance,  whereof  no  more  than 
the  names  (if  eyen  these)  will  be  familiar  to  the  majority  of  her  readers.  Throngh- 
outy  the  duplication  of  descriptions  by  former  writerM  is  avoided  as  far  as  may  be, 
but,  on  the  other  hand,  the  authoress  judiciously  draws  on  authorities  for  historical 
notes  to  enhance  the  value  of  her  own  record.  Finally,  there  are  important  passages 
in  her  book  which  will  attract  at  once  the  geographer  and  the  ethnologist.  Such 
are  her  treatment  of  the  distribution  and  characteristics  of  the  Finns,  of  the 
German  *'  colonists  **  also,  and  the  distinctions  of  habit  and  temperament  between 
them  and  the  Russians,  together  with  the  interesUng  little  sketch  of  the  Setukese 
Ests.  The  maps  accompanying  this  excellent  volume  are  merely  diagrammatici 
but  there  are  satisfactory  reproductions  of  good  photographs. 

ASIA. 

Moslem  Geogbaphebs  on  Western  Asia. 

^  The  Lands  of  the  Eastern  Oaliphate.'    By  G.  Le  Strange.    Cambridge  G^graphical 

Series.    University  Press.    1905.    Pp.  x?ii.,  536. 

The  learned  author  of '  Palestine  under  the  Moslems  *  and  '  Baghdad  under  the 
Abbasid  Caliphate '  has  continued  his  indefatigable  labours  with  a  summary  of  the 
Moslem  authorities  for  those  Asiatic  provinces  of  the  Caliphate  which  lay  outside 
Syria  and  Arabia.  He  terminates  his  survey  with  the  conquest  of  Timur.  So  £ar  as 
the  book  goes,  it  will  be  an  invaluable  idd  to  historians,  not  only  of  Islam,  but  of  the 
Byzantine  and  Sassanian  realms.  The  pity  is  that  the  author  was  evidently  prepared 
to  make  it  go  farther,  had  it  been  possible  to  find  means  of  publishing  all  his  material. 
Is  it  out  of  the  question  for  the  Cambridge  Press  to  increase  our  debt  by  issuing  a 
supplementary  volame  of  documents,  e,g,  itineraries?  The  material,  which  Mr. 
Le  Strange  summarizes,  is  so  little  known,  and  much  of  it  is  so  difficult  of  accosp, 
that  the  usefulness  of  his  book  would  be  multiplied  tenfold  if  he  could  set  before 
us  his  evidence  as  well  as  his  conclusions.  Again  and  again  he  refers  to  itineraries, 
etc.,  in  which  he  says  the  mass  of  the  entries  are  unrecognizable,  and  therefore  of 
no  avail  to  him.  But  there  is  often  wisdom  in  a  multitude  of  counsellors ;  and  if 
those  who  have  made  a  special  study  of,  e,g^  the  Byzantine  geography  of  provinces 
which  passed  under  the  Caliphate,  had  those  lists  to  puzzle  over,  it  is  at  least 
possible  that  many  of  their  riddles  might  be  read  after  all.  Such  an  addition  is  the 
more  dedrable  because,  owing  to  the  brevity  necessarily  impose^  on  Mr.  Le  Strange 
by  the  inclusion  of  his  book  in  a  student  series,  we  are  often  left  uncertain  whether 
statements  are  merely  transcribed  from  the  Moslem  geographers,  and  given  on  their 
authority  only,  or  whether  Mr.  Le  Strange  intended  to  criticize  and  control  them.  For 
instance,  on  p.  147  it  is  stated  without  comment, "  TClkllt  lies  to,the  west  of  Nlke&r, 
on  the  road  to  Amftsiyah.*'  Is  that  what  the  Moslem  geographers  say?  Very 
likely ;  but  it  can  never  have  been  correct.  The  ordinary  road  from  Niksar  to 
Amasia  goes  nowhere  near  Tokat,  which  lies  some  20  miles  south ;  but,  of  course, 
an  official  post  service  may  have  made  this  long  ditour.  We  should  like  to  see  the 
documents.  Again,  on  p.  129,  we  read,  '*  The  fortress  (of  H&rilntyah,  one  march 
west  of  Mar^ash)  lay  in  a  valley  to  the  west  of  the  Lukk&m  mountains,  a  name  by 
which  the  Moslem  geographers  roughly  indicate  the  chain  of  Anti-Taurus.'*  But 
in  what  sense  is  '^Anti-Taurus"  here  used?  No  present  usage  will  include 
mountains  one  march  west  of  Mar'ash.  These  must  be  either  the  Elastem  Taurus 
or  Amanus.  Does  Mr.  Le  Strange  mean  one  of  these  ranges  ?  If  so,  it  is  either  a 
new  or  a  very  *^  rough  *'  use  of  **  Anti-Taurus.*'  On  p.  133  the  Lamos  river,  once  the 
Arab  frontier  towards  the  Byzantine  Empire,  is  said  to  lie  "  one  march  "  westwaid 
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from  Tarsus.  One  is  curious  to  know  in  what  sense  "  march  **  is  used ;  for  the 
distance  as  the  crow  flies  is  50  miles,  and  hy  any  practicahle  road,  something  more. 
So,  here  and  there  the  student^  in  reading  a  section  of  Mr.  Le  Strangers  book  on 
which  he  has  any  special  knowledge  from  other  sources,  is  checked  by  statements 
which  conflict  with  that  knowledge,  hut  are  very  probahly  jastified  as  transcripts 
from  the  Moslem  authorities.  For  example,  are  Davalfl  and  Kar&  Hi  f &r  of  Nigdah 
really  given  by  those  authorities  as  distinct  places?  They  are  oie  and  the  same 
at  the  present  day.  On  what  ground  is  Abulustftn  or  Al-Bustftn  (Byaantioe 
Ablastha)  equated  with  Arahissus,  which  lies  10  miles  west  of  mode  *n  AlbUtan, 
and  survives,  name  and  all,  as  Tarpuz  ?  Why,  again,  if  Barbaroesa  was  drowned 
in  a  river  near  Selefkeh,  should  it  be  in  the  Lamos,  20  miles  away,  rather  than,  as 
has  always  been  supposed,  in  the  greater  stream,  the  Galycadnus,  which  flows  by  the 
town  itself  ? 

In  picking  out  these  little  points,  we  intend  not  the  smallest  depreciation  of  a 
book  which  we  regard  with  profound  respect,  and  hail  as  an  invaluable  aid.  We  wish 
only  to  illustrate  the  immense  service  which  an  additional  volume  would  render  if 
it  put  the  author's  documents  also  before  us.  As  Mr.  Le  Strangers  book  stands,  it 
is  rather  of  the  nature  of  a  Fuhrer  through  the  maze  of  Moslem  authorities — an 
index  raisonnej  for  which  we  can  only  be  devoutly  thankful,  as  an  instalment ;  for 
no  one  else,  writing  in  our  own  tongue,  could  have  given  it  to  us.  To  any  one  who 
has  worktd  at  the  earlier  geography  of  any  part  of  ^hat  became  the  Moelem 
empire,  without  consideration  of  the  Moslem  geographers,  it  is  full  of  new  lights 
and  revelations  of  one's  ignorance.  Why  has  there  been  so  much  dispu*e  about  the 
true  derivation  of  the  modem  name  of  Ephesus,  AjasulCik,  if  all  the  time,  as  Mr. 
Le  Strange  now  tells  us,  that  name  was  also  written  Aydthuluky  which  implies,  on 
the  face  of  it,  Agios  Theolagos,  not  LoukM,  still  less  any  Turkish  word  like  Suluk  f 
Such  is  one  very  minor  count  in  the  debt  under  which  the  author  and  his  pub- 
lishers have  laid  us,  and  we  can  only  congratulate  both  on  the  production  of  a  piece 
of  scholarship  so  creditable  to  British  learning,  while,  at  the  same  time,  we  Ten  tore 
to  reiterate  a  humble  but  insistent  request  for  more. 

AFRICA. 

Egypt. 

*  The  Making  of  Modem  Egypt/    By  Sir  Auckland  Oolvin.    London :  Seeley  &  Co.  ' 

190a     Pp.  xiv.,  428.     Portraits  and  Maps. 

This  aVle  and  authoritative  account  of  Lord  Gromer*s  prooonsulship  by  one  who 
has  co-operated  with  him  on  the  all-important  side  of  finance,  hardly  touches 
geography  except  when  it  deals  with  the  Sudan.  There  are  certain  aspects  of  the 
making  of  modern  Egypt,  indeed,  which  might  fairly  claim  the  attention  of 
geographers,  notably  the  modification  of  the  natural  conditions  by  the  recent 
developments  of  irrigation.  But  the  author  passes  very  rapidly  over  the  history 
of  the  dams,  even  that  of  the  original  barrage,  and  hardly  deals  at  all  with  the 
Delta  reclamations.  Nor  does  he  go  in  detail  into  the  efiect  of  these  and  other 
British  achievements  upon  the  Nilotic  peasantry.  He  is  content  to  leave  these 
matters  to  be  gathered  from  Lord  Milner's  book  and  others'  (e.g,  that  of  Mr.  Silya 
White),  and  proclaims  his  own  task  to  be  rather  the  history  of  the  administrative 
machine  at  headquarters.  But  when  he  comes  to  the  present  condition  and  future 
of  the  Anglo-Egyptian  Sndan,  he  dwells  more  on  problems  which  are  essentially 
geographical,  such  as  the  utilization  of  the  Gash  and  Atbara  rivers,  the  question  of 
the  8udd  and  the  marsh  area  south  of  the  Sobat,  the  present  distribution  and 
fature  expansion  of  Sudanese  products,  the  actual  state  of  Sudanese  population. 
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and  the  deyelopment  of  railways  and  other  means  of  communication.  He  does  not 
seem  to  regard  the  proposed  new  cut  of  some  400  miles  from  Bor  to  the  Sohnt 
mouth  as  yet  within  the  range  of  practical  politics,  while  at  the  same  time  he  is 
fully  aware  that  the  utmost  which  sudd-cutting  operations  will  ever  achieve  is  only 
a  very  slight  amelioration  of  the  conditions.  In  fact,  the  labours  of  Major  Peake 
and  others  have  had  more  relation  to  making  the  White  Nile  navigable  than  to 
increasing  the  summer  flow  down  into  Egypt  If  the  marshes  are  ever  drained,  or 
even  greatly  diminished,  it  remains  to  be  seen  whether  the  rainfall  in  the  upper 
Nile  basin  will  be  affected  by  the  contractioo  of  the  evaporative  area,  and  whether 
a  serious  loss  in  that  way  will  have  to  be  set  against  the  gain  from  the  fn>er  flow. 
The  re-conquest  of  the  Sudan  is  too  briefly  described  by  the  author  for  any  light 
to  be  thrown  on  military  geography,  but  there  are  some  illuminating  passages  con-« 
ceming  the  whole  Gordon  episode.  Having  to  write  largely  about  the  work  of 
living  men,  Sir  Auckland  Colvin  has  to  refrain  almost  entirely  from  criticism,  and 
this  fact  should  be  borne  in  mind  by  any  who  are  inclined  to  carp  at  the  almost 
unrelieved  optimism  of  the  book. 

AMERICA. 

Arobntinb  Bbpublic. 

'  Geografia  Argentina ;  Estudio  HistiSrioo,  Ffsioo,  Polftioo,  Social  y  Econdmioo  de  la 
Repifblica  Argentina.'  WUh  Mapt,  For  Oarlos  M.  Urien  and  Ezio  Colombo. 
Royal  8yo,  688  pp.    Buenos  Ayres :  190.5. 

'  Geografia  de  la  Provinoia  de  Cdrdoba.'  Por  Manuel  E.  Rio  y  Lnis  Ach&vaL'  Official 
pnblication.  2  Yols.,  royal  8vo.  Vol.  1,  668  pp. ;  vol.  2,  569  pp.  Buenos  Ayres : 
1904. 

The  first-named  work,  replete  with  information  regarding  the  Argentine 
Republic,  treats  of  the  history  of  the  country,  its  limit?,  political  divisions,  com- 
merce interior  and  exterior,  finances,  railways  and  river  navigation,  literature, 
fauna,  geology,  orography,  and,  in  fact,  nearly  every  subject  which  can  interest 
those  who  take  an  interest  in  the  past  and  future  of  that  remarkable  land,  which  is 
now  so  attractive  to  the  European  emigrant. 

Each  province  is  extensively  described  in  detail,  and  its  agricultural  and 
pastoral  products,  climate,  orography,  hydrography,  limits,  area,  and  industries  are 
well  outlined.  The  whole  volume  presents  evidences  of  having  been  prepared  with 
the  greatest  care  with  a  view  to  making  it  a  standard  work. 

It  is  not  usual  lo  find  the  provincial  governments  of  South  American  nations 
paying  such  marked  attention  to  geography  as  is  indicated  in  the  two  voluminous 
tomes  supplied  by  Sr.  Ach&val.  They  do  credit,  not  only  to  the  governor  of  the 
state,  but  to  the  civil  engineers  who  have  collated  and  classified  the  vast  quantity 
of  information  they  contain  in  great  detail,  and  upon  almost  every  imaginable 
subject  which  can  be  included  under  the  name  of  geography.  The  work  shows 
ample  evidence  of  having  been  written  with  that  accuracy  due  to  its  serious  nature, 
and  is  replete  with  facts  and  valuable  statistical  data  regarding  one  of  the  most 
beautiful,  diversified,  and  interesting  provinces  of  the  Argentine  Republic. 

South  Amebioan  Ethnology. 

*  La  Edad  de  la  Piedra  en  Patagonia.'    By  Felix  P.  Ontes.    Buenos  Ayres :  1905. 

By  this  masterly  treatise  on  '  The  Stone  Ages  in  Patagonia,*  which  forms  the 
twelfth  volume  of  the  AnaHes  of  the  Buenos  Ayres  National  Museum,  Sefior  Outes 
has  supplied  a  want  that  has  long  been  acutely  felt  by  students  of  primitive  man 
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in  Austral  America.  Much  had,  no  doubt,  been  written  on  the  subject  by  seyeral 
competent  observers,  such  as  Moreno,  Ameghino,  Lovisato,  Hyades,  Martin, 
Ambrosetti,  Burmeister,  and  others ;  but  these  pioneers  all  worked  independently 
of  each  other,  and  their  essays  lie  for  the  most  part  buried  amid  official  records, 
or  scattered  over  scientific  periodicals  scarcely  accessible  to  the  general  public. 
But  here  we  have  at  last  a  splendid  monograph,  which  covers  the  whole  ground 
from  the  Bio  Negro  to  Tierra  del  Fuego,  and  6£fers  reasonable  solutions  of  the  many 
obscure  problems  associated  with  the  advent  and  evolution  of  early  man  in  those 
southern  lands. 

Despte  its  great  size  (over  300  quarto  pages),  the  author  assures  us  that  the 
volume  forms  but  a  mere  fraction  of  a  comprehensive  work  which  he  had  intended 
vniting  on  Los  primitivos  hMtantea  de  Patagonia^  but  had  to  give  up  owing 
chiefly  to  the  impossibility  of  first  surveying  the  whole  field  for  himself.  Hence 
this  instalment  is  merely  to  be  regarded  as  a  descriptive  and  comparative  study 
of  the  rich  archaaological  materials  contained  in  the  numerous  public  and  private 
local  collections  available  for  the  purpose.  These  remains  have  all  been  meet 
carefully  examined,  their  provenance  verified,  and  their  value  thus  thoroughly 
established  as  primary  factors  in  the  attempt  to  unravel  the  tangled  history  of 
human  origins  and  culture  at  the  southern  extremity  of  the  New  World.  The 
work,  which  is  throughout  conspicuous  for  systematic  treatment  and  scrupulous 
care  in  the  study  of  details,  is  disposed  in  three  sections,  with  a  risumSQn  French), 
followed  by  anidytical,  geographical,  and  general  indexes,  a  long  list  of  authorities 
forming  a  nearly  complete  bibliography  of  the  subject,  and  a  most  useful  archaeo- 
logical map  of  Patagonia,  clearly  showing  by  various  graphic  devices  the  sites  of 
stations,  workshops,  burial-grounds,  caches,  and  other  isolated  finds  between  the 
Bios  Negro  and  Gallegos  (40^  to  52""  S.). 

In  the  first  section,  "The  Physical  Environment,**  geographers  will  find  an 
ample  account  of  the  whole  region,  its  geology,  flora,  fauna,  climate,  hydrography, 
and  areas  of  dispersion,  with  special  reference  to  its  early  and  later  inhabitants. 
Here  a  full  account  is  given  of  the  present  Patagonian  groups,  their  somatic  and 
psychic  characters,  speech  and  numeral  system,  religious  views  and  practices, 
social  usages,  funeral  rites,  constitution  of  the  family  and  the  clan,  with  general 
«  anthropo-ethnological  conclusions." 

Then  follows  Section  II.,  "The  Palaaolithic  Period,"  in  which,  against  northern 
scepticism,  the  author  unreservedly  admits  the  presence  of  Quaternary  (Pleistocene) 
man,  recognizes  eight  undoubted  palsBolithic  stations  or  deposits,  and  determines 
two  Pleistocene  types — a  brachycephalic  arriving  from  the  north-west,  and  a 
dolichocephalic  from  the  north-east  On  this  crucial  point  SeQor  Outes  writes, 
"The  palseolithic  deposits  so  far  met  number  eight,  distributed  over  a  wide 
geographic  area  between  the  parallels  43°  45'  and  49°  50'  S.,  and  all  lying  near 
the  Atlantic  coast.  In  the  form  of  the  deposits,  the  types  and  technical  art  of  the 
objects,  they  belong  to  the  Patagonian  Quaternary  beds,  which  belong  without  any 
exception  to  one  and  the  same  archasological  epoch.  On  comparing  the  Patagonian 
palasolithic  industry  with  the  European,  we  find  a  great  resemblance  of  forms,  etc., 
with  that  of  the  Acheulean  epoch — that  is  to  say,  with  the  more  finished  types 
of  the  lower  palaaolithic.**  He  also  finds  a  striking  resemblance  to  the  Egyptian, 
Tunisian,  Algerian,  and  especially  United  States  (Trenton)  palsBolithic  implements. 
He  thinks,  however,  that  the  Patagonian  beds  yielding  palsBolithic  remains  are 
more  recent  than  the  corresponding  European  formations,  which  would  point  at 
"  a  later  industrial  development  of  the  Austral  American  abdrigines.** 

In  Section  III.,  dealing  with  the  New  Stone  Age,  the  author  distinguishes 
three  separate  archaeological  periods,  determined  by  the  different  forms  of  the 
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permanent  stations,  by  the  antiquity  of  the  objects  found  in  them,  and  by  the 
different  technical  processes.  These  periods  are  fully  described  and  profusely 
illustrated  with  reproductions  of  all  kinds  of  objects — in  the  whole  volume  there 
are  as  many  as  206  of  such  illustrations — and  the  author  finds,  in  conclusion,  many 
points  of  close  contact  between  these  Patagonian  neolithic  objects  and  those  off 
other  parts  of  America,  as  far  north  as  British  Colombia  (scrape  r{>,  awls,  pestles), 
and  the  hyper-borean  Eskimo  domain  (scrapers,  knives,  darts,  and  arrows). 

A.  H.  Eeane. 

GENERAL. 

Lippincott's  Gazetteer. 

'  Lippincott's  New  Gazetteer :  A  Complete  Gazetteer  or  Geographical  Dictionary  of 
the  World.'  Edited  by  A.  and  L.  Heilprin.  London :  J.  B.  Lippinoott  Go. 
1906.     Price  42«.  net. 

This  well-known  Grazetteer  has  once  more  been  subjected  to  a  tboroufl^h  revision, 
making  it  the  most  up-to-date  work  of  the  kind  now  on  the  market.  It  is  claimed 
that  in  its  present  form  it  is  virtually  a  new  work,  the  older  edition  having  been 
used  merely  as  the  framework  for  the  new.  As  far  as  can  be  judged  from  a  few 
preliminary  tests,  the  revision  certainly  appears  to  have  been  cairied  out  with 
care  and  thoroughness.  Thus  under  the  heading  "  Chad  "  we  find  due  record  of  the 
fact  established  by  Lenfant,  that  an  intermittent  connection  exists  between  its  basin 
and  the  Benue ;  while  under  "  Bali "  we  are  correctly  informed  of  the  depth  of  the 
Bali-Lombok  channel  as  determined  by  the  Dutch  Siboga  expedition.  The  treat* 
ment  of  newly  developed  regions  such  as  the  Yukon  or  Rhodesia  is  satisfactory, 
while  the  statistics  for  the  older  countries  seem  equally  up-tonlate.  The  method  of 
defining  pronunciation  cannot,  however,  be  pronounced  satisfactory,  and  no 
attempt  seems  to  have  been  made  to  bring  it  into  line  with  other  modern  systems 
of  geographical  spelling.  In  spite  of  the  large  (perhaps  unnecessarily  large  *)  number 
of  special  signs  employed,  various  sounds  which  to  a  critical  ear  are  really  dis- 
tinct, are  not  discriminated.  Thus,  though  different  signs  are  used  for  each  of  the 
vowel  sounds  in  the  words  "  berth,"  "  birth  "  and  "  fur,"  it  is  thought  unnecessary  to 
distinguish  between  the  sounds  in  berth  and  ravel,  in  "  bVrth  "  and  '^  evt  1,"  or  in 
"  fur  "  and  "  tub."  No  provision  is  made  in  the  key  for  the  sound  of  the  second 
vowel  in  ''ravine"  (though  ee  seems  to  be  used  in  the  body  of  the  work),  while  the 
use  of  ^e(in  addition  to  e  and  Q  for  the  sound  in  "  pin,''  seems  a  perfectly  gratuitous 
addition  to  the  long  list  of  signs.  Again,  the  distinction  between  the  three  possible 
ways  of  sounding  ng  might  with  advantage  have  been  made  clearer.  But  the 
actual  pronouncements  on  the  subject  seem  generally  correct,  and,  taken  all  round, 
the  new  odition  is,  like  former  ones,  a  distinctly  valuable  work  of  reference.  It  is 
clearly  printed  from  new  type,  and  the  whole  has  most  wisely  been  kept  within 
the  limits  of  a  single  volume. 

Shell-ourrenct. 

*Mu8chelgeld  Studien.'  Yerein  fur  Erdknnde  zu  Dresden.  1905.  Yon  Prof.  Dr. 
Oskar  Schneider,  nach  dem  hinterlassenen  Mannskript  bearbeitet  von  Carl  Bibbe. 
Dresden:  1905. 

This  interesting,  but  unfortunately  incomplete,  study  traces  the  distribution, 
history,  varieties,  fabrication,  and  uses  of  shell-money  throughout  the  world.    In 

*  Symbols  that  might  be  needed  to  show  the  pronunciation,  as  is  done  in  some 
dictionaries,  withont  alteration  of  the  current  spelling,  are  of  course  superfluous  when, 
as  in  the  present  case,  the  names  are  re  spelt  phonetically— a  fact  which  seems  to  have 
escaped  the  editors. 
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Mioronosia  the  distribution  of  this  form  of  curreDcy  seems  to  have  some  ethnological 
importance,  especially  as  regards  the  characteristic  "  gwi "  of  the  Carolines  (^S^pon- 
dylus  discs).  Various  forms  are  found  in  the  Marshall  islands,  and  were  formerly 
in  use  in  the  Gilbert  archipelago,  but  the  occurreoce  in  the  Ladrones  is  doubtful. 
Many  characteristic  forms  of  shell-money  are  found  in  Melanesia,  notably  the 
"  diwarra  *'  or  **  tambu  "  of  the  Bismarck  archipelazo,  "  pele,"  "  pig-money,"  etc. 
Examples  are  seen  in  New  Guinea,  but  it  is  often  difficult  to  distinguish  between 
shell-money  and  shell-ornaments ;  and  in  the  Fiji  islands,  where  strings  of  shell 
discs  have  been  collected,  their  use  seems  to  be  purely  ornamental.  It  had  always 
been  a  matter  of  surprise  that  a  currency  should  have  been  evolyed  in  Melanesia 
and  yet  be  absent  in  the  more  cultured  areas  of  Polynesia;  so  it  is  interesting 
to  find  that  traces  of  shell-money  have  been  cited  from  Samoa  and  the  Hawaiian 
islands. 

In  Africa,  as  one  would  expect,  the  distribution  is  more  general.  The  Conus 
shell-money  is  found  principally  on  the  West  Coast,  where  the  Achatina  shell- 
money  also  occurs,  ranging  from  Senegambia  to  Beoguela.  Chains  of  Jchaiina 
discs  are  seen,  either  as  money  or  ornament,  among  the  Bantu  south  of  the 
Kuanza,  and  among  the  Shuli,  Bari,  Makaraka,  Madi,  Wassongora,  Wakuma, 
Wawamba,  Wawira,  Wakonjo,  and  Lur. 

The  most  important  and  widely  spread  form  of  shell-money  is,  of  course,  the 
cowry  (Cypr«a),  The  shells  are  common  in  many  parts  of  the  Pacific  and  Indian 
oceans,  and  probably  were  first  used  as  currency  in  China  and  Japan.  They  were 
in  general  use  in  India ;  they  are  found  in  prehistoric  graves  in  Europe,  and  bad 
reached  the  West  Coast  of  Africa  in  the  fourteenth  century. 

Unfortunately,  the  record  of  shell-money  in  America  consists  only  in  a  few 
notes  and  some  admirable  illustrations,  and  it  is  sincerely  to  be  regretted  that  the 
author  was  not  able  to  complete  his  careful  and  valuable  study. 
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SUEOPS. 

The  Scandinavian  Main  Water-parting.—In  the  Norsk  Qeologi&h   TUi- 

shrift,  vol.  1,  No.  I  (Christiania,  1905),  Dr.  Hans  Reusch  points  out  a  peculiarity 
in  the  main  water-parting  of  the  Scandinavian  peninsula  in  that  it  does  not  run 
in  irregular  windings,  but  in  regular  scallops,  concave  towards  the  Atlantic  ocean. 
The  reason  for  this  must  be,  in  bis  opinion,  that  the  rivers  flowing  in  that  direction 
have  worked  more  powerfully  than  those  flowing  east  and  south,  and  have,  there- 
fore, pushed  their  basins  eastward  at  the  expense  of  the  latter;  the  Qlommen 
affording  a  striking  example  of  a  river  of  the  eastern  system  whase  upper  basin  has 
been  encroached  upon  by  its  neighbours  on  the  Atlantic  side.  The  eastward  shift 
of  the  divide  is  aleo  proved  by  the  occurrence  of  ^'  hook-valleys,"  t .e.  tributaries 
which  unite  with  the  main  stream  at  an  acute  angle  with  the  course  of  the  latter 
below  the  junction,  thus  proving  that  they  have  been  captured  from  an  adjoining 
river-basin  on  the  opposite  side  of  the  divide.  Some  small  tributaries  of  the  Rauma 
and  Aura  in  the  Romsdalen  district  are  cited  as  instances,  but  the  phenomenon  is 
seen  in  various  quarters,  including  the  northernmost  part  of  Norway,  and,  ap- 
parently, the  Kola  peninsula.  The  greater  power  of  the  western  rivers  may  be  due, 
not  only  to  their  steeper  courses,  but  to  the  greater  volume  of  water  on  the  Oceanic 
side,  while  the  action  of  the  ice  in  the  glacial  epoch  may  have  also  contribnted  to 
bring  aV^nt  the  said  result. 
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The  Tegern-See. — An  interesting  article  in  Olohus  (yol.  88,  No.  23)  traces 
the  history  of  the  Tegern-See  in  Bavaria  from  earliest  geologic  ages  through  human 
aod  political  record  down  to  modern  times.  In  the  environs  of  the  lake  there 
have  been  found  do  traces  of  prehistoric  mao,  whether  dwelling-places  or  graves, 
but  only  a  few  bronze  hunting- weapons,  lost,  it  may  be  conjectured,  by  hunters 
venturing  into  this  distiict  out  of  neighbouring  inhabited  regions.  On  the  north 
side,  at  no  great  distance,  grave  mounds  are  found  at  Henfeld,  Bruckmiihle,  and 
Aibling,  in  some  spots  on  the  right  bank  of  the  Mingfull,  by  Yallir,  Gotzlng,  etc., 
all  outside  the  lake  region  proper.  Nor  did  the  Romans  approach  nearer.  There 
are  remains  of  a  Roman  country  house  at  Machtelfing  on  the  Wiirm-See,  of  a  villa 
on  the  Deixelfurt-See,  a  Roman  entrenchment  above  Griinwald,  military  camps 
at  Deisenhofen,  but  the  Roman  settlements  selected  the  main  arteries  of  intercourse, 
and  the  displaced  pre- Roman  population  retired  to  the  more  distant  regions.  Not 
till  the  Bajuvar  Germans,  on  the  collapse  of  Roman  rule,  migrated,  about  the  turn 
of  the  sixth  century,  into  Rhastia  and  Noricum,  was  the  Schlier  and  Tegem-See 
region  gradually  peopled  and  opened  to  human  culture,  and  that  only  by  slow 
stages.  Whereas  in  some  districts  of  the  fruitful  foreland  places  with  the 
patriarchal  "  ing  *'  ending,  denoting  the  oldest  Bavarian  settlements,  lie  thick  as 
meteoric  clusters,  only  one,  Scharling,  has  strayed  into  the  Tegern-See  region. 
Gk)tzing,  to  the  north,  belongs  to  the  foreland.  Both  these  places  may  be  relegated 
to  pre-Christian  time.  Place-names,  on  the  other  hand,  in  *'reutin,*'  "rcden,** 
"  schwenden,"  or  indicative  of  landscape  and  situations  by  woods,  waters,  etc.,  may, 
in  view  of  the  late  settlement  of  the  mountain  region  by  Germans,  be  assigned  to 
the  Christian  age.  Of  such  places  a  long  list  is  cited,  such  as  Neurent,  Gereuth, 
etc.  Later  on,  when  in  the  eighth  century  the  Bavarian  population  was  converted 
to  Christianity,  and  monasteries  and  churches  founded,  the  region  advances  into 
the  light  of  history.  In  756  a  basilica  and  cloister  were  founded  in  the  locality  by 
Adalbert  and  Otkar.  The  cloister  developed  into  an  abbey,  grew  in  wealth,  and 
in  the  time  of  Duke  Amulf  is  said  to  have  owned  11,000  hides,  besides  possessions 
in  the  Tyrol  and  Austria.  In  the  twelfth  century  its  abbots  were  imperial  princes. 
But  the  record  of  the  mediaeval  and  later  associations  of  the  Tegern-See  cannot  be 
touched  upon  here. 

ASIA. 

Journeys  in  Central  Asia. — Prof.  Ellsworth  Huntington  lately  passed  through 
London  on  his  return  to  America  from  the  expedition  to  Central  Asia,  on  which  he 
set  out  in  the  company  of  Mr.  R.  L.  Barrett  early  last  year  {Journal^  vol.  26,  p. 
127;  86,451;  87,  177).  After  separating  from  his  companion  at  Kenya  in  the 
autumn  of  1905,  he  started  on  a  journey  round  the  east  side  of  the  Lob  Nor  basin, 
which  proved  an  adventurous  one  in  some  respects.  The  route  led  for  four  days 
over  a  vast  salt  plain,  the  surface  of  which  resembled  that  of  a  frozen  sea  or  petri- 
fied ploughed  field,  being  formed  of  blocks  of  salt  as  hard  as  stone,  into  which  the 
floor  of  an  old  lake-bed  bad  broken.  The  caravan,  consisting  of  four  men  with  five 
camels,  found  the  passage  of  this  plain  exhausting  work.  All  tbis  region  waa 
absolutely  desert,  and  among  its  surface-features  were  miniature  tablelands  of 
clay  rising  abruptly  from  the  plain  like  the  **  Mesas  *'  of  the  arid  region  of  North 
America.  Intense  cold  was  experienced,  the  average  temperature  being  2°  below 
zero  Fahr.  during  the  whole  march  from  Charklik  to  Tikkenlik,  near  the  Tarim.  At 
a  point  north  of  Lob  Nor  four  of  the  camels  were  enticed  away  by  wild  companions, 
and  it  was  only  by  the  devotion  and  determination  of  one  of  the  men  that  they 
were  recovered,  and  a  serious  position  retrieved.  The  further  route  led  across  the 
Kuruk  Tag  mountains  to  Karashar,  important  rectifications  of  existing  maps  being 
made,  while  a  number  of  ruins  were  discovered  along  an  old  bed  of  the  Tarim.  After 
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a  visit  to  the  Turfan  depression  in  the  north-east,  Prof.  Huntington  began  his 
homeward  journey.  Another  interesting  journey  across  Central  Asia  has  lately 
heen  made  by  Colonel  Bruce,  commanding  the  Ute  Chinese  regiment  at  Wei-hai- 
wei.  Accompanied  by  Captain  Layard  and  a  native  surveyor,  he  left  Leh  on 
August  29, 1905,  and  crossed  Western  Tibet  and  the  Kuen  Lun  range  to  Keriya, 
whence  he  went  north-east  along  the  borders  of  the  desert  to  Cherchen  and  Ijob 
Nor.  The  route  was  continued  eastward  to  the  Kara  Nor  and  Sachu,  and  thence 
across  China  to  Peking,  which  was  reached  on  May  6,  1906.  It  does  not  appear 
how  far  the  route  deviated  from  those  of  previous  travellerp,  but  it  may  be  ex- 
pected that  additions  have  been  made  to  our  knowledge  in  respect  of  the  less- 
known  parts  of  the  country  travened. 

Journey  from  China  to  India. — We  learn  from  the  Calcutta  Englishman 
of  April  17  that  a  journey  from  Tongking  and  China  to  India  has  been  made 
by  a  young  English  engineer,  Mr.  E.  C.  Young.  Passing  through  Tongking 
in  October  last,  the  traveller  entered  China  at  Lao-Kai,  and,  following  the  line  of 
the  French  Yunnan  railway  for  some  distance,  made  hu  way  to  Talifu.  Fmstrated 
in  an  endeavour  to  explore  the  right  bank  of  the  Sal  win,  he  tried  to  cross  the 
divide  towards  the  Irawadi,  north  of  26°,  but  only  succeeded  on  the  third  attempt, 
owing  to  the  heavy  snow  on  the  passes.  He  crossed  the  Nmai-kha  and,  turning 
northwards,  visited  the  Elamti  Long  district,  crossing  the  other  branch  of  the 
Irawadi,  the  Mali-kha,  en  route.  After  great  difficulties,  the  mountains  forming  the 
divide  between  the  Irawadi  and  Brahmaputra  werd  crossed  by  the  Chaukan  pass, 
the  route  leading  through  dense  uninhabited  jungle  to  the  basin  of  the  Dihing, 
Sadiya  being  i  cached  on  April  9.  The  country  traversed  within  the  Irawadi  basin 
is  still  little  known,  in  spite  of  the  journeys  of  Prince  Henry  of  Orleans,  General 
Woodthorpe,  and  others,  so  that  further  details  will  be  awaited  with  interest. 

The  Sikhota  Alin.— Between  the  years  1897  and  1901  Y.  Edelstein  made 
several  excursions  into  this  range,  crossing  it  by  five  different  passes  (Izvesiiya  of 
the  Russian  Geogr.  Soc.,  No.  2, 1905).  Most  of  the  summits  rise  to  2100  to  2800 
feet  above  sea-level,  and  many  are  much  lower ;  the  highest,  Khualaza,  in  the  south 
Ussurian  district,  attains  to  5152  feet.  In  consequence  of  this  comparatively  low 
elevation,  these  mountains  nowhere  rise  into  the  region  of  eternal  snow,  though  the 
climate  is  severe  and  precipitatiou  abundant  in  winter ;  indeed,  alps  are  not  yery 
common,  the  mountains  being  generally  covered  from  base  to  summit  with 
luxuriant  primaeval  forest.  Erosion  has  been  very  active,  and  torrents  and  rivers 
score  the  surface  in  every  direction.  The  valleys  are  of  two  types.  Those  nvers 
which  run  entirely,  or  for  the  most  part,  through  granites,  schists,  and  sandstones, 
flow  in  winding  valleys  bordered  by  heights  which,  now  on  this  side,  now  on  thar, 
approach  the  bed  of  the  stream,  breaking  ojQf  in  grand  cliffs ;  while  those  which  run 
through  elevated  volcanic  plateaus  have  cafion-like  valleys.  Granites,  of  remarkably 
numerous  varieties,  are  found  at  all  elevations,  and  groups  composed  almost  entirely 
of  these  rocks  are  not  uncommon.  They  occur  in  all  parts  of  the  range,  but  are 
most  frequent  on  its  periphery,  especially  the  eastern  slope.  They  may  have  been 
thrown  up  near  the  sea  to  a  greater  height  on  the  formation  of  the  chain  or  in 
consequence  of  a  rise  in  the  coast.  A  thick  layer  of  pebbles  was  noticed  at  a 
height  of  260  feet  near  Cape  Nicolas,  resting  on  granite  and  covered  with  a  thin 
sheet  of  basalt.  Volcanic  rocks  cover  a  considerable  area  in  the  northern  and 
central  Sikhota  Alin,  both  quartzite  and  felsite  porphyries,  diabase,  etc.,  and  nK>re 
recent  melaphyres,  basalts,  and  dolerites.  Crystalline  schists  and  clay  slates  are 
also  abundant,  while  limestones  are  rare. 
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AFBIOA. 

African  Territorial  Arrangements. — By  an  Order  in  Council,  dated  February 
16  last,  and  published  in  the  Gazette  of  the  20th  of  that  month,  the  administration 
of  Southern  Nigeria  has  been  placed  under  that  of  Lagos,  the  whole  territory  being 
henceforth  known  as  the  Colony  of  Southern  Nigeria.  The  orJer  was  proclaimed 
in  both  sections  of  the  territory  on  May  1,  the  day  being  celebrated  at  Lagos  as  a 
public  holiday.  Arrangements  affecting  the  boundaries  of  Northern  Nigeria  have 
lately  been  come  to  in  London  with  representatives  of  France  and  Germany  as  a 
result  of  the  work  of  the  recent  mixed  commisMouF.  It  is  stated  that  a  portion 
of  the  Zinder  territory  hitherto  south  of  the  international  boundary,  has  been 
made  over  to  France.  The  difficulties  which  had  arisen  between  this  country  and 
the  Congo  State  in  respect  of  the  Babr  el  Ghazal  teiritories  have  also  been  set  at 
rest  by  an  agreement  signed  in  London  on  May  9,  by  which  the  lease  of  the  Bahr 
el  Ghazal  to  the  Congo  State,  arranged  for  by  the  agreement  of  1894,  but  which 
subsequent  events  prevented  from  taking  effect,  is  definitely  cancelled,  except  as 
regards  the  Lado  enclave,  which  had  always  been  on  a  different  footing  from  the 
rest  of  the  territory  (Journal,  vol.  4,  p.  54).  As  a  set-off,  facilities  are  to  be  given 
to  the  State  for  the  construction  of  a  railway  to  Lado,  with  the  establishment  of 
a  commercial  port  at  the  terminus ;  for  the  free  navigation  of  the  upper  Nile ;  and 
tbe  free  transit  of  passengers  and  merchandize  over  the  territories  of  the  Egyptian 
Sudan. 

Herr  Frobeniua'  Researches  in  the  Kasai  Basin. — A  second  letter  from 

Uerr  Leo  Frobenius,  describing  tbe  course  of  his  ethnological  expedition  to  the 
Southern  Congo  basin  (Journal,  vol.  86,  p.  672),  is  printed  in  the  Zeitschrift  of 
the  Berlin  Geographical  Society  (1906,  No.  2).  In  spite  of  some  hindrances,  the 
traveller  had  carried  on  fruitful  researches,  both  ethnographical  and  geographical, 
in  the  region  of  the  middle  Kasai,  a  region  first  brought  to  light  by  the  now  classic 
labours  of  Germans  like  Pogge  and  Wissmann.  He  had  been  able  to  survey  parts 
of  the  Kasai  itself,  in  the  section  which  includes  the  Pogge  and  Wissmann  falls, 
that  had  hithert>  been  imperfectly  known,  and  had  brought  to  light  a  third 
imposing  fall,  which  he  named  after  his  artist  companion,  Hans  Martin  Lemme. 
He  reports  that  rapid  changes  are  taking  place  in  the  character  of  the  Poggo  and 
Wissmann  falls,  the  latter  especially  having  been  virtually  destroyed  since  1888, 
and  become  nothing  but  a  heap  of  debris.  Great  changes  have  also  taken  place  in 
the  distribution  of  the  population  since  Wissmaun^s  time.  Herr  Frobenius  dwells 
on  the  close  relation  which  exists  between  the  geographical  and  ethnographic 
situation,  the  physical  division  between  the  forest  in  the  north  and  savannah  in 
tbe  south,  constituted  by  the  waterfall-line,  having  its  ethnographic  counterpart. 
Wave  after  wave  of  invasion  has  passed  from  south  to  north,  and  the  older  culture 
of  the  Baluba  is  even  at  the  present  day  being  overwhelmed  by  the  movement  of 
the  Kiokwe  from  the  south,  which  forms  a  striking  instance  of  the  replacement  of 
an  old  and  effete  race  by  a  young  and  vigorous  one. 

Coast-ledges  in  Cape  Colony. — ^The  subject  of  the  shelves  or  ledges  on  the 
margins  of  the  coLtinents  has  been  much  discussed  of  late,  and  a  oontiibution  to 
the  body  of  facts  that  has  been  accumulating  is  made  in  the  Quarterly  Journal  of 
the  OeologiccU  Society  (February  number,  190G),  by  Prof.  E.  H.  L.  Schwarz,  to 
whom  we  owe  many  recent  additions  to  our  knowledge  of  the  physical  geo* 
graphy  of  South  Africa.  Prof.  Schwarz  describes  some  remarkable  platforms 
which  fringe  the  southern  coast  of  Cape  Colony,  all  of  which  he  attributes  to 
marine  denudation,  though,  with  the  exception  of  the  well-known  Agulhdis  bank, 
meet  are  now  elevated  above  sea-level.    The  modt  striking  of  the  coistal  plateaux 
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is  that  extending  from  CaloJon  to  Port  Elizabeth  at  an  elevation  varying  between 
600  and  800  feet  above  the  eeji.  In  the  west  of  this  area  the  plateau  form  is  to 
8  jme  extent  obscured  by  the  result  of  erosion,  which  has  furrowed  the  surface  with 
a  labyrinth  of  steep-sided  gorges,  with  narrow  intervening  ridges  (*'  ruggens  "  of 
the  Dutch).  But  it  can  be  plainly  seen  that  all  the  ridge-tops  are  cut  to  a  level 
which  slopes  gently  to  the  sea.  East  of  Georgetown  the  plateau-form  becomes 
much  more  prominent,  the  Table-mountain  sandstone  or  granite  of  which  it  is  com- 
posed having  been  far  more  re sistaat  than  the  clay-slates  further  west.  Syme  have 
considered  this  coastal  plateau  to  be  a  peneplain  or  base-level  of  river-erosion,  but 
Prof.  Schwarz  is  confident  that  it  is  a  plain  of  marine  denudation.  He  shows  that 
there  are  other  more  or  less  extensive  ledger,  admittedly  surf-cut,  at  various  levels 
above  and  below  tide-mark  along  this  part  of  the  coast,  while  further  east  coast- 
shelves  occnr  as  far  as  the  native  territories.  At  East  London  there  is  a  remarkable 
succession  of  plateaux,  each  terminating  in  an  abrupt  drop,  at  altitudes  varying 
from  151  to  5450  feet  above  the  sea.  In  comparing  the  facts  observed  in  South 
Africa  with  those  in  other  parts  of  the  world,  the  writer  introduces  a  term  which 
will  perhaps  be  objected  to  by  some,  viz.  "absolute  base-level  of  erosion,**  by  which 
he  intends  the  extreme  limit  to  which  the  action  of  running  water  has  ever  made 
itself  felt  during  the  oscillations  subsequent  to  the  time  when  the  continents 
practically  assumed  their  present  outline.  Such  a  term  is,  no  doubt,  useful  as 
expressing  a  datum  from  which  to  reckon  the  extent  of  subsequent  oscillations, 
but  the  difficulties  in  the  way  of  its  determination  must  be  very  great.  Prof. 
Schwarz  (who  by  running  water  seems  to  include  waves  and  currents)  places  it 
at  the  base  of  the  steep  slope  leading  from  the  continental  shelf  to  the  ocean  floor, 
and  considers  that  on  the  European  coasts  of  the  Atlantic  it  is  now  9000  feet 
below  sea-level;  on  the  Ac;erican  side,  12,000  feet;  while  in  South  Africa  it 
stands  at  1200.  This  shows,  he  thinks,  that  while  the  Atlantic  coasts  of  Europe 
and  America  have  very  nearly  reached  bottom  on  the  down  grade  of  oscillatory 
motion,  South  Africa  is  on  the  up-grade  and  nearly  at  the  top,  the  far  greater 
maturity  in  the  topography  of  Europe  as  compared  with  South  Africa  being  in 
harmony  with  those  suppositions.  This  relation,  no  doubt,  holds  good,  but  that 
erosion  has  been  effective  in  recent  geologic  time  to  depths  of  12,000  feet  will 
hardly  be  considered  as  fully  established. 

Prof.  Penck  on  South  Africa. — A  summary  sketch  of  the  broad  cha- 
racteristics of  South  Africa,  as  seen  by  him  from  the  point  of  view  of  physical 
geography  during  the  visit  of  the  British  Association,  was  given  by  Prof.  Penck 
in  the  Vienna  Journal  Die  Zeit  of  April  6,  a  copy  of  which  we  have  received 
from  our  correspondent.  Dr.  Peucker.  Prof.  Penck's  obscrvatioas  were,  broadly 
speaking,  limited  to  the  wide  zone  which  forms  the  southern  and  eastern  border 
of  the  interior  plateau,  in  northern  Gape  Colony,  the  late  Boer  territories,  and 
Mashonaland.  His  remarks  do  not,  therefore,  apply  to  the  coast-lands  between 
this  zone  and  the  sea.  He  dwells  especially  on  the  varying  character  of  the 
elevations  according  to  the  geological  structure,  distinguishing  between  the  steep- 
sided  table  mountains  (Kranzberge)  largely  composed  of  sandstone;  the  peaked 
summits  (^Spitzherge)  formed  by  the  laying  bare  of  the  lava-sheets;  the  kopjes 
of  further  north,  often  associated  with  quartzites ;  and  the  granite  bosses  of  the 
Matoppos.  A  general  characteristic,  however,  is  the  isolated  nature  of  the 
mountains  or  groups  of  mountains,  which  greatly  facilitates  communication 
throughout  the  country  by  the  passages  always  left  open  between.  The  whole 
country  is  marked  by  the  vast  extent  of  the  denudation  to  which  it  has  been 
subject,  the  action  of  running  water  or  wind  having  during  countless  age^ 
removed  all  but  the  hardest  portions,  which  now  stand  out  like  islands  above 
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the  general  surface.  Referring  to  the  Victoria  falls,  to  the  neighbourhood  of 
which  Prof.  Penck  devoted  a  week  of  careful  study,  he  fully  bears  out  the  views 
of  Mr.  Molyneux  (Journal^  vol.  85,  p.  40}  as  to  their  origin  and  the  causes  of  the 
zigzags  in  the  course  of  the  river  below.  He  lays  stress  on  the  youthful  character 
of  the  Zambezi  in  this  region,  contrasting  the  falls  with  those  of  the  streams  in 
Natal,  which  have  widened  their  valleys  both  above  and  below  the  obstruction  to 
which  the  falls  are  due.  He  considers  that  before  the  present  state  of  things  set 
in  the  climate  must  have  been  drier  than  at  present. 

Northern  Nigeria. — A  Colonial  Report  (Annual,  No.  476)  by  Sir  F.  Lugard, 
on  Northern  Nigeria,  tells  of  a  distressing  famine  affecting  large  districts  of  the 
protectorate,  more  particularly  Yola  and  Bauchi,  during  1904,  involving  the  sale 
by  famine-stricken  parents  of  their  children  in  large  numbers,  and  leaving  many 
of  the  people  without  either,  corn  for  the  sowing  of  1905  or  strength  enough  for 
the  tillage  of  their  fields.  Of  unusual  length,  the  report  is  of  especial  value  for  its 
notes  on  all  the  provinces,  embodying  accounts  compiled  by  the  respective  residents 
in  charge,  and  observations  made  by  Sir  F.  Lugard  personally  during  his  toor  of 
inspections  in  1904,  a  tour  covering  a  distance  of  over  2000  miles  by  land,  and 
over  1600  miles  by  water,  including  every  province  except  Sokoto.  The  report 
thus  supplies  a  sketch  of  the  history  of  each  province  from  early  times,  its  present 
state,  social  organization,  area,  con6guration,  character  of  soil,  climate,  products^ 
resources,  population,  trade,  industry,  administration,  policy,  outlook;  in  short, 
data  of  exceptional  value  for  an  accurate  and  comprehensive  appreciation  of  the 
factors  involved  in  its  development.  The  report  comprises,  aUo,  an  account,  from 
the  forestry  officer,  of  the  forestry  and  agriculture  of  Northern  Nigeria. 

AMERICA. 

The  Delta  of  the  Colorado. — An  interesting  description  of  the  still  imper- 
fectly known  delta  of  the  Colorado  under  its  various  aspects  is  given  by  Mr.  D.  T. 
Macdougal  in  the  Bulletin  of  the  American  Geographical  Society  (New  York, 
No.  1,  1906).  The  writer  was  member  of  an  expedition  which  traversed  the 
delta  in  1905,  and  had  paid  more  than  one  previous  visit  in  company  with  Mr. 
Godfrey  Sykes,  who  has  made  several  independent  voyages  through  the  estuary  to 
the  Gulf  of  California,  and  supplies  a  fcketch-map  in  illustration  of  the  paper.  As 
a  rule,  the  river  runs  at  a  low  stage  for  three-fourths  of  the  year,  but  with  the 
melting  of  the  snows  in  May  begins  to  rise,  until  in  June  and  July  the  delta  is 
practically  submerged.  Last  year  the  writer  was  witness  of  one  of  the  exceptional 
Hoods  which  occur  at  long  intervals  earlier  in  the  year,  and  cause  serious  dis- 
turbances to  all  life  in  the  delta.  The  course  of  the  stream  at  the  preeent  day 
differs  widely  fiom  that  shown  by  Ives  and  other  surveyors  of  the  middle  of  last 
century,  as  its  cutting  action  is  rapid  and  continuous  at  various  points  on  the  edge 
of  the  Sonora  desert  on  the  east.  At  these  points  a  striking  contrast  is  to  be 
noticed  between  the  swamp  vegetation  of  the  water's  edge  and  the  xerophytic 
forms  of  the  desert,  for,  contrary  to  what  is  often  stated,  the  river  has  practically 
no  power  to  modify  the  desert  climate  of  the  surrounding  region.  Within  50  feet 
of  the  water,  a  rtlative  humidity  as  low  as  17  per  cent,  is  often  recorded.  Last 
year's  expedition  verified  the  existence  of  a  fiood  waterway  which  leaves  the  main 
stream  above  tide  water,  and  flows  south-easterly  into  the  Santa  Clara  at  the  head 
of  the  Gulf  of  California.  It  formed  a  navigable  stream  which  might  easily  become 
the  main  channel.  Solid  land  seems  to  be  extending  its  area  at  the  mouth  of  the 
river,  where  the  present  Hilda  island  was  noted  for  the  first  time  in  1890.  Islands 
have  appeared  and  disappeared  in  a  very  capricious  fashion,  the  bore,  which  rushes 
up  the  fun  L el-shaped  mouth  with  great  violence,  causing  great  changes*     A 
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coDBiderable  portion  of  the  flood  water  never  reaches  the  sea,  but  finds  its  way  into 
the  old  Salton  lake  depression  to  the  north-west.  The  flood  of  1905  poured 
enough  water  into  this  to  form  a  lake  of  600  square  miles,  and  as  the  intake  is 
facilitated  by  irrigation  operations,  the  re-appearance  of  a  permanent  lake  is  not 
impossible.  Another  basin  below  sea-level,  west  of  the  Gacopa  mountaims  is  fed 
by  the  Hardy,  the  western  branch  of  the  delta,  and'  at  the  highest  floods  these 
mountains  are  almost  surrounded  by  water.  It  is,  therefore,  not  surprising  they 
contain  many  endemic  species  of  animals  and  plants,  while,  as  the  area  watered  by 
the  river  is  surrounded  on  all  sides  by  desert  or  salt  water,  it  forms  in  reality  a 
biological  island.  The  Guoopa  Indians  who  inhabit  the  delta  are  a  dwindling 
remnant,  waging  a  losing  fight  against  adverse  conditions,  but  with  the  initia- 
tion of  civilized  methods  of  irrigation,  the  rich  alluvial  lands  may  become  the  home 
of  many  thousands. 

The  Geology  of  Orizaba.— A  short  paper  by  E.  Angermann,  printed  in  the 
Memorias  of  the  Sociedad  Gientifica  "Antonio  Alzate"  (vol.  21,  pp.  365-369), 
describes  geological  observations  made  during  an  ascent  of  Citlaltepetl,  or  Orizaba. 
The  baM  of  the  mountain  rises  in  steps,  indicating  the  succession  of  the  various 
phases  of  eruption  to  which  it  owes  its  origin,  but  its  form  has  since  been  modified 
by  erosion.   The  beautiful  conical  summit,  composed  of  a  compact  and  hard  andesite 
(amphibolite),  seems  to  be  taking  more  and  more,  under  the  agency  of  erosion,  the 
form  of  a  triangular  pyramid.    It  is  difficult  to  decide  whether  it  rises  from  an 
ancient  crater ;  but  in  any  case  the  Sierra  Negra  is  not  such,  but  represents  an 
independent  volcano  with  its  own  crater.    There  seem,  however,  to  be  traces  of 
an  ancient  crater  on  the  east  side  and  elsewhere.    The  volcanic  cones  to  the  north- 
west of  San  Andi^j  Ghalchicomula  seam  to  be  parasitic  in  character.    The  present 
crater — a  deep  gulf  several  hundred  feet  deep,  oval  in  section  above,  and  with  a 
major  axis  of  little  over  300  yards — bears  no  resemblance  to  the  typical  funnel- 
shaped  crater.     The  author  considers  the  volcano  to  belong  to  the  monogenic  type 
of  Sttibcl,  and  to  owe  its  origin  to  a  single  eruption  of  long  duration.    He  does  not 
believe  that  it  rises  from  a  line  of  weakness  of  the  crust,  as  might  be  supposed 
from  its  position  at  the  edge  of  the  Mesa  Gentral,  apparently  bounded  coastwise 
by  a  line  of  subsidenca    The  actual  ascent  of  the  mountain,  which  gives  a  won- 
derful insight  into  the  geological  structure  of  the  district,  negatives  this  view,  and 
shows  that  the  rampart  of  the  Mesa  Gentral  is  piled  up  by  the  volcanic  products 
of  the  great  mountain.    The  varying  colours  of  the  different  formations  are  taken 
in  at  a  glance,  and  the  true  relations  of  the  latter  thus  made  manifest.    The  height 
obtained  by  aneroid  was  18,015  feet,  which  would  seem  to  be  too  low  a  figure, 
previous  more  precise  determinations  having  given  results  between  18,179  and 
18,312  feet  (cf.  Froc.  RQ,S.,  vol.  14,  p.  804). 

Strnotoral  Lines  of  South  Amerioa :  Boclu  at  the  Madeira  Cataracts. 

— In  a  paper  on  the  rocks  of  the  cataracts  of  the  Madeira,  printed  in  the  Quarterly 
Journal  of  the  Oeological  Society  (vol.  62,  part  i.).  Dr.  J.  W.  Evans  begius  by 
discussing  the  general  configuration  of  the  region,  and  brings  together  from  all 
available  sources  such  data  as  throw  light  on  the  main  directions  of  the  structural 
lines.  He  shows  that  the  crystalline  rocks,  to  which  the  falls  of  the  Madeira  and 
neighbouring  streams  are  due,  seem  to  belong  to  an  important  axis  of  folding  and 
elevation,  with  a  south-east  and  north-west  direction,  which  apparently  extend  for 
1200  miles—from  14  J°  S.,  69  W.  to  4**  S.,  TS*'  W.,  near  Iquitos,  on  the  Amazon. 
This  direction,  parallel  to  that  of  the  Andes  in  Northern  Bolivia  and  Southern  Peru, 
seems  to  prevail  also  in  Southern  Venezuela,  Guiana,  and  North-Eastem  Brazil,  and 
coincides  with  the  direction  of  strike  so  common  on  the  Earth's  surface  for  some 
distance  on  either  side  of  the  equator,  and  which  seems  closely  connected  with  the 
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causes  of  the  easterly  position  of  the  laod-masses  in  the  southern  hemisphere  as 
compared  with  those  in  the  northern.  It  occurs  agun  in  the  south  of  the  con- 
tinent, and  forms  one  of  the  four  principal  directions  of  folding  or  elevation  in 
South  America,  the  other  three  being — (2)  a  direction  roughly  at  right  angles  to 
the  first,  seen  on  the  coast  of  Brazil  south  of  Gape  San  Roque ;  (3)  an  east-and-west 
strike,  seen  in  Northern  Venezuela  and  the  Amazon  basin ;  (4)  the  north-to-south 
line  of  the  Southern  Andes.  With  regard  to  the  rocks  which  form  the  special  sub- 
ject of  the  paper.  Dr.  Evans  summarizes  the  results  of  his  observations  as  follows: 
With  the  exception  of  comparatively  recent  alluvial  deposits  and  a  few  pebbles  of 
chert  of  marine  origin  but  uncertain  date,  only  crystalline  rocks  are  met  with. 
They  all  appear  to  be  igneous,  mostly  massive  in  character,  though  some  dyke-rocks 
occur.  In  places  they  are  typical  gneisses,  and  they  are  often  banded;  but  in 
some  cases  they  show  no  signs  of  foliation.  The  black  coating  found  on  the  rocks 
of  the  Madeira  cataracts,  as  on  those  of  so  many  others  within  the  warmer  regions 
of  the  Earth  (cf.  Journal^  vol.  20,  p.  655 ;  vol.  27,  p.  197),  is  briefly  discussed. 
An  analysis  of  a  small  quantity  of  material  scraped  from  the  rock  has  shown  that, 
as  elsewhere,  oxides  of  manganese  and  iron  from  the  great  bulk  of  the  soluble 
constituents,  the  former  (54*1  per  cent,  of  the  whole)  being  probably  a  variety  of 
psilomelane  (hydrated  manganese  oxide).  Unlike  Mr.  Lucas  (Journal^  vol.  27, 
p.  197),  Dr.  Evans  thinks  the  film  derived  form  the  water,  not  the  rock,  saying 
that  he  has  found  large  crystals  of  quartz  and  felspar  coated  equally  with  biotites 
or  hornblendes,  while  he  has  also  Eeen  crags  of  white  sandstone  covered  with  a 
jet-black  coating,  which  caused  them  to  resemble  basalt.  He  thibks  that  man- 
ganese and  iron  oxides  are  more  soluble  in  river- water  in  the  tropics  than  in  colder 
climates,  but  that  possibly  organic  compounds  dissolved  in  the  water  play  a  part 
as  well  as  the  higher  temperature. 

AUSTBALASIA  AHD  PACIFIC  ISLANDS. 

Exploration  in  Central  Australia. — The  journal  of  two  exploring  expedi- 
tions by  the  Central  Australian  Exploration  Syndicate,  under  the  leadership  of 
Allan  C.  Davidson,  is  published  by  the  South  Australian  Government  as  a 
parliamentary  paper  (A.,  No.  27,  1905).  The  region  proper  explored  measures 
11,000  square  miles  in  the  northern  teriitory  of  South  Australia,  held  by  the 
syndicate  under  special  permit  from  the  South  Australian  Government,  between 
19°  atid  22°  S.,  or  extending  from  Barrow  creek  to  Attack  creek,  a  length  of  220 
miles.  Lying  east  of  134°  E.,  the  bulk  of  the  region  is  also  east  of  the  Over* 
land  Telegraph  Line.  Its  greatest  width,  on  lat.  20°  50'  S.,  is  80  miles.  The 
first  expedition,  to  the  east  of  the  Telegraph  Line,  occupied  two  years,  1898- 
1900.  The  second  expedition,  to  the  west  of  the  Telegraph  Line,  started  from 
Kelly's  Well,  May  5, 1900,  and  reached  Barrow  croek  September  20,  1900,  thus 
consuming  four  and  a  half  months.  Of  the  region  to  the  east  of  the  Telegraph 
Line,  occupied  almost  entirely  by  the  Murchison  and  Davenport  ranges,  and 
containing  splendid  gorges  and  some  permanent  springs,  only  a  small  proportion 
was  found  metallifeions,  and  these  metalliferous  belts,  with  one  exception,  were 
very  small.  In  them  weie  found  many  gold-bearing  reefs,  but  of  so  low  grade 
as  not  to  justify  the  outlay  required  to  develop  them.  Only  with  the  extension 
of  the  railway  line  from  Oodnadata  to  Port  Darwin  would  the  mineral  resources 
of  the  country  suffice  to  induce  the  human  development  of  that  region.  With 
an  elevation  of  over  2000  feet,  the  counlry  is  well  adapted  for  permanent  settle- 
ment. Water  is  abundant,  and  in  the  many  valleys  and  plains  there  is  good 
grazing-land.  The  region  is,  moreover,  plentifully  timbered  with  gums  and  other 
woods.      The   wobttrn  expedition,  which  made  more  than  200  miles  westwards 
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without  enoouDtering  any  permaDent  water,  and,  entering  West  Aoairalia, 
reached  128''  58'  E.  and  20''  6'  S.,  travelled  1370  miles  direct,  or,  includlDg  the 
extra  walking  involved  in  such  prospecting  operations,  2200  miles.  The  area  of 
country  traversed,  and  that  proved  indirectly  to  he  desert  or  of  do  rninera- 
logical  value,  measured  30,000  square  miles,  including  4000  square  miles  of 
metalliferous  belts  of  granite,  eruptive  and  metamorphic  rock,  6000  square  miles 
of  sandstone  and  quartzite  ranges,  with  conglomerates  and  desert  sandstone,  and 
20,000  liquare  miles  of  Kecent  and  Tertiary  formations,  consisting  of  alluvial  plains 
with  sandhills,  gravel,  travertine,  limestone,  and  conglomerates.  la  the  way  of 
pasture,  there  is  a  splendidly  grassed  country  in  one  block  of  500  square  miles. 
Two  maps  show,  one  the  geographical  features  and  geology  of  the  country  trayersed, 
the  other  the  belts  of  gold-bearing  country  and  the  work  of  the  first  two  years. 
Altogether,  the  two  expeditions,  covering  27,000  square  miles,  yield  a  very  material 
contribution  to  the  topography  and  geology  of  a  space  hitherto  blank  in  the  map 
of  Australia. 

British  New  Onines. — The  annual  report  for  the  year  ending  June  30,  1904 
(Commonwealth  of  Australia,  No.  1,  G.  7001, 1905),  contains  less  than  some  former 
reports  of  strictly  geographical  matter,  though  some  of  the  visits  of  inspection  made 
by  the  late  acting  administrator,  Mr.  Christopher  liobinson,  were  of  interest  from 
this  point  of  view.    Such  was  on  expedition  carried  out  under  the  guidance  of 
Mr.  Monckton,  rcBident  magistrate  of  the  north-eastern  division,  with  a  view  to 
testing  the  feasibility  of  a  road  from  Ketakeura  bay  to  tbe  Todda  valley  goldfield. 
The  party  wandered  for  fifteen  days  through  an  extremely  difficult  mountainoua 
country,  inhabited  by  hostile  natives,  finally  emerging  at  Papangi  Government 
station,  fully  convinced  of  the  impracticability  of  a  road  by  the  route  followed. 
Subsequently,  a  surveyor  with  a  quantity  of  stores  was  landed  at  Buna  bay  to 
start  the  making  of  a  road  from  this  point  to  the  Yodda  valley.    A  visit  was  also 
paid  to  an  inland  lake,  situated  in  moderately  flat  country  between  the  Mambare 
and  Opi  rivers,  an  interesting  feature  in  which  is  its  depth,  ranging  from  36  feet 
immediately  under  the  bank,  to  168  feet  in  the  centre,  though  the  area  is  only 
about  3000  acres.    A  tribe  named  Siagara  has  here  taken  refuge  from  the  attacks 
of  stronger  neighbours,  in  houses  built  on  rafts.    During  visits  of  inspection  in  the 
western  division,  the  administrator  was  accompanied  by  Dr.  Seligmann  and  other 
members  of  the  Daniels  Ethnological  Expedition,  some  results  of  which  were  out- 
lined in  the  Journal  for  April.    The  report  discusses  the  present  position  and 
outlook  in  each  of  the  administrative  divisions  in  turn.    The  central  division, 
although  comprising  the  earliest  eettled  parts  of  the  possession,  includes  a  coast 
tract  between  the  Purari  and  Cape  Blackwood,  which  has  not  yet  been  fully  brought 
under  Government  influence.     Port  Moresby  has  been  temporarily  eclipsed  by 
Samarai,  the  headquarters  and  |X)rt  of  entry  for  the  eastern  division,  owing  to  the 
dbcoveries  of  minerals  in  the  east  and  north-east ;  but  as  agricultural  development 
progresses,  prosperity  will  probably  return  to  the  former.    The  mountains  have 
only  here  and  there  been  prospected  for  minerals,  but  there  is  no  reason  for  sup- 
posing tbe  south  side  of  the  range  to  be  less  rich  than  tbe  north.    The  hopes 
formed  a  few  years  ago  that  Murua,  or  Woodlark  island,  the  headquarters  of  tbe 
south-eastern  division,  would  become  a  rich  gold-producing  island,  have  not  yet 
been  realized,  bat  deep  sinking  has  given  indications  of  better  things.    The  ex- 
cessive death  rate  among  native  employes,  which  is  one  of  the  greatest  obstacles 
in  the  northern  division,  does  not  obtain  here.    In  the  north-eastern  division 
(where  no  mining  is  at  present  being  done)  the  progress  in  native  administration 
is  reported  as  wholly  satisfactory.    In  the  northern  division,  the  road  already 
alluded  to  was  cut  in  great  part  by  the  rawest  of  wild  savages,  whose  confidence 
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was  gained  by  the  authorities,  'and  who  gave  most  valuable  help.  Owing  to 
difficulties  with  the  hill  tribes,  the  station  at  Papangi  was  removed  to  Kokoda,  in 
most  respects  a  better  situation,  and,  it  is  hoped,  a  more  or  less  healthy  one,  owing 
to  its  altitude  of  1000  feet.  It  was  proposed  to  transfer  the  other  station  from  its 
unhealthy  site  at  Tamata  to  some  hills  higher  up  the  creek.  The  western  division, 
in  all  respects  a  totally  different  world  to  the  rest  of  the  possession,  has  not  yet 
attracted  settlers,  but  an  immense  tract  of  country  within  it  is  probably  well 
adapted  to  sugar-cultivation. 

POLAB  BMIOVS. 

Mr.  A.  H.  Harri80n*8  Expeditioil. — Under  date  March  1,  Mr.  Harrison 
writes  from  on  boird  the  steam- whaler  Jeannette,  at  Uerschel  island,  near  the 
mouth  of  the  Mackenzie,  giving  a  brief  account  of  his  experiences  down  to  the 
time  of  writing  (cf.  Journal,  vol.  26,  p.  561).  Leaving  Athabasca  landing  on 
July  22,  in  a  boat  specially  built  to  transport  his  supplies,  he  reached  the  Arctic 
Red  river  (a  western  tributary  of  the  lower  Mackenzie)  on  October  4,  but  was  then 
stopped  by  ice.  On  the  way  he  took  many  observations  for  latitude  and  variation. 
During  the  winter  he  made  a  short  route-survey,  with  perambulator,  prismatic 
compass  and  t^extant,  of  the  winter  trail  from  Red  river  to  the  Peel,  down  the 
latter  from  Fort  McPherson  to  its  mouth,  and  up  the  Mackenzie  to  the  Red  river. 
Observations  for  latitude  and  variation  were  also  made  at  various  points.  During 
the  winter,  which  was  a  very  early  one,  with  exceptionally  deep  snow,  temperatures 
of  68^  below  zero  Fahr.  occurred.  In  order  to  avoid  the  risk  of  losing  a  year, 
Mr.  Harrison  lefD  his  goods  behind,  and  went  on  to  Herschel  island  in  February, 
finding  Lieut.  Hansen  and  the  members  of  the  Qjoa  expedition,  except  the  leider, 
who  had  gone  to  Eagle  city.  He  met  with  every  kindness  from  them,  as  also 
from  the  captains  of  the  whalers  which  had  been  caught  by  the  early  winter.  As 
to  his  further  movements,  he  feared  it  would  be  impossible  to  go  north  upon  the 
ice,  which  round  Herschel  island'  is  only  floe-ice,  constantly  shifting  with  the 
wind.  Nor  was  it  possible  to  get  natives  to  go  north,  in  which  direction,  how- 
ever, he  ii  confident  that  land  exists.  From  the  whaling  captains  he  gathered 
much  information  as  to  the  movement  of  the  ice,  which  seems  to  follow  no  definite 
law.  Various  ships  have  been  carried  away  by  the  drift  and  not  seen  again,  while 
of  a  number  of  buoys,  put  down  by  the  captaios  for  some  years  past,  none  have 
ever  been  heard  of,  and  Mr.  Harrison  concludes  that  they  have  drifted  on  to  land 
in  the  unknown  area.  The  drift  seems  entirely  governed  by  the  winds.*  Mr. 
Harrison  hoped  to  make  his  way  in  April  to  Baillie  island,  and  thence  to  Banks 
Laud,  where  he  proposes  spending  next  winter. 

Mr.  Wellman's  Air-ship  Project. — Mr.  Walter  Wellman,  who,  in  1898,  made 
an  unsuccessful  attempt  to  advance  to  the  pole  by  the  Franz  Josef  Land  route,  has 
formed  the  project  of  reaching  that  goal  by  means  of  an  air-ship,  and  is  now 
organizing  an  expedition,  financed  by  Mr.  Victor  Lawson,  principal  owner  of  the 
Chicatjo- Record  Herald.  From  an  article  on  the  expedition  in  the  April  number 
of  the  National  Geographic  Magazine  we  obtain  the  following  information : — "No 
expense  U  being  spared  to  secure  the  greatest  possible  chance  of  success.  After 
consulting  with  the  foremost  experts  in  Paris,  Mr.  Wellman  gave  the  contract 
for  tlie  air-ship  to  M.  Louis  Godard,  whose  experience  as  a  constructor  of  such 
vessels  is  unique.  It  is  to  be  of  a  .«ize  sufiBcient  to  enable  it  to  lift,  not  only 
the   balloon,  but   the   car  of  steel,   three   motors  with  an  aggregate  of  eighty 

*  It  in  usually  considered  that  a  generul  drift  to  the  east  sets  along  the  north  ooast 
of  Alaska  (see  Harris,  in  Nat.  Geog.  Mag.,  1904,  pp.  255-261). 
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horse-power,  two  screws,  a  steel  boat,  motor  sledges,  fi?e  men,  with  food   for 
seventy-flve  days,  all  necessary  tools  and  appliances,  and  5500  lbs.  of  gasoline. 
The  gas-bag  is  made  of  the  most  carefully  selected  fabric,  consisting,   in    the 
central  zone  of  greatest  pressure,  of  three  layers  of  materials  (two   of  cotton 
and  one  of  silk),  with  three  coats  of  rubber,  the  coefficient  of  safety  throughout 
being  calculated  as  over  five  to  one.    The  outer  surface  is  quite  smooth,  with  no 
netting  to  hold  moisture,  snow,  or  frost,  additional  power  of  resistance   being 
supplied  by  double  bands  of  fabric  cemented  over  the  seams  internally.     The  steel 
car  is  52^  feet  long,  the  central  section  being  provided  with  walls  and  roof  of  water- 
and  fire-proof  fabric,  the  roof  being  78J  inches  above  the  floor.    The  motors  should 
give,  apart  from  the  influence  of  winds,  a  speed  of  17  geographical  miles  an  hour, 
and  Mr.  Wellman  reckons,  from  a  careful  study  of  the  winds  of  the  Arctic,  that 
this  should  enable  him  to  cope  with  over  four-fifths  of  all  that  are  likely  to  be 
encountered  in  July  and  August.    When  opposed  by  stronger  winds,  it  is  proposed 
to  drift  with  them,  the  loss  of  ground  being  in  part  neutralized  with  the  help  of  a 
dragging  anchor,  so  that,  as  all  the  value  of  favourable  winds  will  be  utilized,  more 
help  than  hindrance  may  be  anticipated  from  the  effect  of  winds  as  a  whole.     The 
expedition  has  the  support  of  the  National  Geographic  Society,  and  will  be  accom- 
panied, as  scientific  representative  of  that  body,  by  Major  H.  B.  Hersey.     The 
steamer  Frithjof^  already  used  more  than  once  in  connection  with  polar  explora- 
tion, has  been  chartered  for  the  seasons  of  1906  and  1907,  and  will,  it  is  hoped, 
sul  from  Tromsoe  for  Spitsbergen  about  June  20,  headquarters  being  established  at 
Low  island,  in  lat.  80°  20'.    Should  all  seem  favourable,  an  attempt  to  reach  the 
pole  will  be  made  this  year,  otherwise  it  will  be  postponed  till  1907.    The  length 
of  the  whole  trip  by  the  air-ship  is  reckoned  at  ten  days,  but  it  is  thought  that  it 
can  be  kept  in  the  air  as  long  as  twenty,  or  possibly  twenty-five,  days.    Mr.  Well- 
man  hopes  to  keep  up  communication  with  the  outside  world  by  means  of  wireless 
telegraphy,  stations  being  established  at  the  headquarters  in  Spitsbergen,  and  at 
Hammerfest,  in  Norway.     We  understand  Mr.  Wellman  will  take  with  him  2000 
fathoms  of  sounding  wire  in  the  hops  of  getting  soundings  at  one  or  two  points. 

XATmEXAnOAL  AHD  PHT8IGAL  ftlOeSAPHT. 

The  Physical  History  of  the  Earth. — In  the  February  number  of  the  Geo- 
logiad  Magazine^  Mr.  T.  Mellard  Beade  points  out  the  modifications  which  the  dis- 
covery of  radio-active  materials  may  necessitate  in  our  ideas  respecting  the  past 
history  of  the  Earth.  Thus,  as  the  rate  of  cooling  of  the  latter  must  be  slower 
than  has  been  supposed  in  proportion  to  the  quantity  of  heat  generated  by  the 
radio-active  matter  present,  the  radial  shrinkage  will  also  be  reduced,  and  the  moun 
tain-making  activities  on  the  contraction  hypothesis  rendered  less  efficient.  Those 
who,  like  himself,  have  held  in  the  past  that  the  gradual  dissipation  of  the  initial 
heat  of  the  Earth,  considered  simply  as  a  cooling  body,  is  insufficient  to  provide 
the  radial  contraction  necessary  to  explain  existing  phenomena,  will  thus  find  new 
support  for  their  contention,  for  if  any  of  the  lost  heat  is  renewed,  the  insufficiency 
is  proportionately  intensified. 

The  Possible  Thickness  of  an  Ice-cap.^This  subject  is  briefly  discussed  by 

Prof.  E.  £L  L.  Schwarz,  in  the  light  of  recent  research,  in  the  March  number  of 
the  Geological  Magazine  (Decade  5,  vol.  3,  No.  3).  The  writer  points  out  that 
the  view  of  the  physicists  that  no  column  of  ice  could  exist  on  the  Earth's  surface 
of  a  greater  height  than  1400  to  1600  feet  is  borne  out  by  actual  observations, 
especially  those  of  Captain  Scott  in  the  Antarctic.  In  no  case  where  there  has 
bden  direct  measurement  has  the  ice  been  found  to  exist  in  sheets  surpassing  the 
1600-feet  limit,  while  the  ratio  between  the  portions  of  an  iceberg  below  and  aboye 
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water  has  been  shown  to  be  frequently  much  below  the  theoretic  amount.  It  is 
only  if  the  surface  of  the  ground  on  which  the  ice-cap  rests  is  below  the  tempera- 
ture of  the  melting-point  of  ice  that  a  thickness  of  over  1600  feet  is  possible,  and, 
in  7 lew  of  the  protection  against  radiation  from  the  Earth  afforded  by  an  ice-cap, 
it  is  unlikely  that  this  condition  can  be  fulfilled.  Drygalski's  observations  in 
Qreenland  have  shown  the  rapid  and  regular  rise  in  temperature  which  occurs  in 
an  ice-sheet  from  above  downwards,  the  heating  effect  of  pressure  being  a  con- 
tributory cause.  Mr.  Schwarz  holds  that  at  a  time  of  maximum  glactation  (which 
is  one  of  less  intense  cold),  the  running  water  beneath  the  ice  will  have  had  a 
powerful  effect  in  deepening  valleys,  so  that  it  is  not  safe  to  conclude,  as  is  some- 
times done,  that  ice  once  filled  such  valleys  from  their  present  bottoms  to  the 
highest  levels  at  which  ice-scoringa  are  traceable  on  their  sides. 

OEHERAL. 

Prof.  Fenck^S  Sucoeisor. — Edward  Bruckner,  Professor  of  (Geography  in 
Halle  University,  has  been  called  to  the  chair  of  physical  geography  in  Vienna 
University,  in  succession  to  Prof.  Penck.  Son  of  Alexander  Briickner,  Professor  of 
History  in  Dorpat  University,  Edward  Briickner  was  born  in  Jena,  July  29,  1862. 
Only  a  few  years  younger  than  Penck,  he  is  distinguished  as  his  oldest  disciple. 
As  shown  by  his  first  important  work,  *  Die  Vergtrletscherung  des  Salzachgcbietes  * 
(1886),  and  the  work  *  Die  Alpen  im  Eiszeitalter '  (1901-03),  published  in  joint 
authorship  with  Penck,  he  has  continued  his  faithful  co-worker  in  the  field  of 
glacial  research.  He  made  himself  a  name  by  his  '  Klimaschwankungen  seit  1700,' 
published  in  1890.  In  thi8,  as  in  his  hydrological  works,  he  approved  himself 
a  scientific  investigator  of  independent  power.  More  widely  known  are  his  works, 
written  with  great  perspicuity,  '  Die  feste  Erdrind  und  ibre  Formen  '  (1897)  and 
'  Die  Schweizerische  Landschaft  einst  und  jetzt '  (1900).  The  first  professional 
chair  he  held  was  in  the  Confederate  University  in  Beroe.  In  1904  he  succeeded 
Prof.  Alfred  Kirchhoff  in  Halle. 

The  Monaco  Oceanographio  Institute  and  Hnflenm.— It  is  announced 

that  the  Prince  of  Monaco  has  decided  to  transfer  to  Paris  the  Oceanographio 
Institute  founded  by  him  at  Monaco,  and  has  set  apart  the  munificent  sum  of 
£160,000  for  its  maintenance,  besides  endowing  it  with  the  museum  established  by 
him,  and  all  the  scientific  appliances  connected  with  it.  The  management  of  the 
institute,  which  will  be  placed  on  ground  acquired,  with  the  Prince's  aid,  by  the 
University  of  Paris,  will  be  vested  in  an  international  committee  of  specialists. 


OBITUART. 


General  Sir  H.  E.  L.  ThniUier,  Kt.,  C.S.I.,  F.S.S. 

Ok  May  6  there  passed  away  peacefoliy,  at  the  ripe  old  age  of  ninety-three,  Sir 
Henry  Edward  Landor  Thuillier,  Kt.,  C.S.I.,  F.R.S.,  the  oldest  survivor  of  the 
Hon.  East  India  Company's  Artillery,  and  one  of  the  best  known  of  the  long 
line  of  scientific  gentlemen  who,  as  surveyors-general  of  India,  have  directed  the 
progress  and  shiped  the  ends  of  map-making  in  that  country  uotil  there  is  little 
left  to  discuss  but  the  revision  of  out-of-date  surveys  and  the  exploration  of 
trans-frontier  regions.  For  thirty-one  years  (from  1847  to  1878)  he  held  that 
respoDsible  post  ere  he  retired  to  become  a  useful  member  of  the  Royal  Geographical 
Society's  Council,  and  a  friendly  adviser  to  all  who  meditated  geographical 
enterprise.    To  cfist  back  to  a  date  ten  years  before  the  Mntiny,  and  to  describe 
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the  poMtioo  of  the  Indian  sarveys  or  of  Asiatic  geography  at  that  time,  would  be 
an  interesting  analyus  of  scientific  progress,  but  it  would  be  a  lengthy  one.  Half 
of  India  was  then  unknown.  The  plains  of  the  Punjab  (not  futly  wrested  from 
the  hands  of  the  Sikhs)  were  as  fair  a  blank  in  our  maps  as  the  basin  of  the 
Godavari  or  the  forests  of  Southern  India.  Colonel  Thuillier  saw  the  great 
network  of  geodetic  triangulation  grow  and  spread  over  the  length  and  breadth  of 
the  peninsula  until  it  formed  a  well-ordered  system  of  earth-measurement  which 
was  certainly  the  most  exact  in  its  day  that  existed  in  the  world.  Under  his 
guiding  hand  men  such  as  Walker,  Basevi,  Montgomerie,  Tanner,  Woodthorpe, 
and  Harman  (who  with  many  others  have  passed  from  the  scene  of  their  labours 
before  him)  made  their  names  famous  as  scientists  and  explorers,  carrying 
their  lives  in  their  hands  and  their  instruments  and  observations  to  the  farthest 
peaks  of  the  mountain  border-land.  Half  a  century  of  progresdive  Indian  history 
is  bound  up  with  the  life-work  of  such  a  man  as  Sir  Fleory  Thuillier  ;  and  of 
all  half-centuries  that  have  ever  been  since  India  first  marked  its  beginniDgs 
as  a  part  of  the  British  Empire,  it  is  surely  the  most  stirring  and  the  fullest 
of  civilized  progress.  Few  figures  were  better  known  in  Calcutta  9nd  Simla  than 
his,  and  no  man  was  better  respected  or  more  loved  by  his  many  friendp.  Cental 
and  kindly,  helpful  and  hospitable,  he  was  typical  of  a  phase  of  Anglo-Indian 
society  which  is  rapidly  disappearing.  Times  have  changed ;  and  he  fitted  to  his 
times  with  the  traditional  sympathy  and  good  fellowship  which  are  only  associated 
with  intercourse  between  pilgrims  in  a  foreign  land  when  that  land  is  new  and 
strange.  Sir  Henry  Thuillier  belonged  to  an  administrative  phase  that  is  past,  and 
he  was  one  of  its  worthiest  and  best  representatives.  His  name  will  last  in  the  social 
and  scientific  annals  of  Indians  growth  when  that  of  many  a  more  magnificent 
administrator  will  be  dead  and  forgotten. 

T.  H.  H. 
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Eleventh  Meeting,  April  9, 1906.— The  Right  Hon.  Sir  Gboroe  T.  Goldie, 

K.C.M.O.,  D.C.L.,  F.B.S.,  President,  in  the  Chair. 

Presentation  of  the  Amrbican  Geooraphical  Society's  Medal  to 

Captain  R.  F.  Scott,  R.N. 

The  President:  The  first  business  on  the  agenda  paper  to-night  is  the 
presentation  by  His  Excellency  the  American  Ambassador  of  the  Qold  Medal 
of  the  American  Geographical  Society  to  Captain  Scott,  b.n.,  commander  of 
the  National  Antarctic  Expedition.  For  several  reasons  this  ceremony  has  an 
especial  interest  to  the  Royal  Geographical  Society,  which  has  been  so  intimately 
connected  with  the  enterprise  which  Captain  Scott  commanded.  In  the  first 
place,  as  geographers,  we  recognize  that  the  American  Geographical  Society  is 
exceptionally  quali6ed  to  gauge  and  appreciate  the  splendid  qualities,  moral, 
mental,  physical,  which  enabled  Captain  Scott  to  carry  his  arduous  enterprise 
to  80  successful  a  conclusion.  And  I  say  the  American  Society  is  especially 
quali6ed,  becaase  for  the  last  sixty  years  or  more  the  United  States  have  taken 
a  leading  part  in  polar  exploration.  In  the  Antarctic  Regions,  which  Captain 
Scott  has  come  back  from,  their  interests  arose  from  having  a  preponderance  of 
whalers  in  the  southern  seas,  and  there  is  one  American  name,  that  of  Commander 
Wilkes,  which  stands  out  prominently  in  the  same  piano  as  that  of  his  famous 
British  contemporary,  Sir  James  Ross.    In  the  Arctic  Regions  the  name  of  their 
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explorers  is  legioD.  As  I  must  be  very  short  in  my  introductory  remarks,  I  can 
only  pick  out  a  few  of  the  more  celebrated  names.  As  you  may  remember,  the 
United  States  first  engaged  in  Arctic  work  out  of  sympathy  with  the  Franklin 
Expedition,  which  had  been  lost.  It  was  a  cause  of  pure  philanthropy ;  they  have 
carried  it  on  since  as  a  cause  of  idealism.  There  were  the  Grinnell  expeditions, 
which  lasted  from  1850  to  1855,  associated  with  the  name  of  Dr.  Kane.  There 
was  Dr.  Hayes'  expedition,  which  aldo  went  up  Smith's  sound.  Then  came  Captain 
Hall,  who,  during  ten  years,  led  several  successful  expeditions.  Then  there  was 
Lieut.,  now  General,  Greely ;  he  is  still  alive.  Perhaps  the  most  famous  of 
American  Arctic  explorers  is  Commander  Peary.  He  is  at  the  present  moment 
engaged  in  an  attempt  to  reach  the  north  pole,  in  which  we  all  trust  he  will 
succeed.  I  think  I  have  justified  the  statement  that  an  American  Geographical 
Society  is  especially  qualified  to  understand  the  value  of  Captain  Scott's  work. 
But  we  have  a  second  ground  of  satisfaction  to-night  of  an  entirely  different 
order.  In  our  Society,  besides  being  geographers  we  are  also  Englishmen,  or 
perhaps  it  would  be  safer  for  me,  in  view  of  certain  faces  that  I  see  here,  to 
say  Britons ;  and,  as  such,  we  value  every  expression  of  sympathy  and  understand- 
ing that  comes  to  us  from  across  the  Atlantic.  I  think  you  would  not  wish  me  to 
sit  down  without  a  brief  reference  to  a  third  and  very  strong  ground  of  satisfaction 
in  the  ceremony  to-night — I  refer  to  the  compHment  implied  in  the  channel  through 
which  this  medal  is  about  to  reach  Captain  Scott.  His  Excellency  the  American 
Ambassador  is  the  latest  but  not  the  least  of  that  remarkable  series  of  men, 
eminent  in  culture,  in  intellect,  in  ability,  whom  the  wise  policy  of  the  United 
States  has  sent  to  the  Conrt  of  St.  James  as  ambassadors.  Long  may  that  high 
standard  be  maintained  I  And  we  cannot  doubt  that  Captain  Scott  will  appreciate 
this  medal  of  the  American  Geographical  Society  all  the  more  highly  because 
it  reaches  him  through  the  hands  of  Mr.  Whitelaw  Reid. 

H.  E.  the  Hon.  Whitelaw  Rbid  (American  Ambassador)  :  Under  the  authority 
of  my  Government,  and  at  the  request  of  the  American  Geographical  Society,  I 
am  here  to-night  to  bring  an  expression  of  the  high  esteem  in  which  the  recent 
Antarctic  work  done  by  one  of  your  young  naval  officers  is  held  in  the  United 
States.  Our  people  have  never  been  uuobservant  or  unappreciative  of  your 
great  achievements  in  polar  research.  The  very  first  Arctic  exploring  expedition 
ever  sent  out,  I  believe,  was  sent  from  these  shores.  It  is  interesting  to  remember 
to-night,  as  you  h^ve  already  reminded  us,  that  three  hundred  years  later  the 
first  Arctic  exploring  expedition  sent  out  from  the  United  States — the  first,  at 
least,  of  any  importance — was  organized  by  a  merchant  prince  of  New  York  to 
join  in  the  general  search  then  in  progress  for  an  English  expedition  which  had 
not  been  heard  fro.r,  and  which  never  returned — that  led  by  the  lamented  Sir 
John  Franklin.  It  is  interesting,  too,  to  recall  that  when  that  long  search  of  thirty 
years  and  more  was  ended,  and  the  tragic  fate  of  that  expedition  was  finally  ascer- 
tained, it  was  to  a  joung  American  naval  officer,  Lieut.  Schwatka,  who  was  bom 
in  the  same  little  Illinois  town  identified  with  General  Grant — it  was  to  that  young 
naval  officer,  Lieut.  Schwatka^  that  the  frozen  north  gave  up  its  long-kept  secret. 
If  I  venture,  following  the  precedent  you  have  been  good  enough  to  set  me — if  I 
venture  to  mention  the  names  of  8ome  other  Americans  not  altogether  unknown  in 
polar  exploration,  names  such  as  Kane,  Wilkes,  Hayes,  Hall,  Greely,  Peary — if  I 
mention  these  names,  it  is  only  for  a  reason  which  you  have  also  already  suggested  : 
they  show  that  those  who  have  awarded  the  distinction  which  I  have  the  honour 
to  bring  here  to-night  to  the  most  recent  of  your  explorers  were  by  no  means 
inexperienced  or  incompetent  judges.  The  American  Gktographical  Society  and  the 
American  people  have  noted  with  interest  and  with  admiration  the  work  done  by 
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your  recent  National  Expedition,  which  spoilt  two  years  and  a  half  inside  the 
Antarctic  circle,  which  went  within  7°  and  some  minutes  of  the  south  pole^  which 
was  so  skilfully  and  prudently  led  that  during  all  those  years  of  exposure  and 
hardship  it  only  lost  two  men,  and  which  came  back  with  larger  additions  to  oar 
knowledge  of  that  least-known  portion  of  the  globe  than  had  ever  been  IntKi^i 
before  by  any  expedition  from  any  country.  Those  whom  I  represent  would  not 
be  the  young  and  daring  people  they  are  if  they  did  not  find  especial  pleasure  in 
the  fact  that  this  expedition  was  led  by  a  man  who  had  barely  attained  thirty 
years  of  age  when  he  was  assigned  to  the  command,  and  that  the  majority  of  the 
force  he  conducted  to  such  brilliant  success  was  likewise  composed  of  young  men. 
Those  I  represent  here  would  not  be  the  Americans  they  are  if  they  did  not  like- 
wise take  an  especial  pleasure  in  the  fact  that  this  work  by  these  braye  young 
men  on  this  side  of  the  water  under  these  difficulties  was  done  by  Englishmen. 
The  pleasure  which  they  would  have  felt  if  they  had  done  it  themselves  is  the 
only  pleasnre  they  could  feel  greater  than  they  experience  now  in  seeing  that 
you  have  done  it.  The  official  letter  which  I  hold  in  my  hand  advises  me  that 
the  American  Geographical  Society,  at  its  last  annual  meeting,  voted  unanimously 
its  highest  award  for  scientific  work,  the  Cullum  Geographical  Medal,  to  Captain 
Robert  F.  Scott,  r.n.,  for  the  voyage  of  the  ship  Discovery,  and  for  his  aledge 
journey  to  lat.  82^  17'  S.,  1901-4.  In  their  name.  Captain  Scott,  I  now  have  the 
honour  to  present  to  you  this  Gold  Medal,  suitably  inscribed,  as  an  authoritative 
and  most  cordial  American  recognition  of  your  high  services  to  science. 

Mr.  Whitelaw  Reid  then  presented  the  medal. 

Captain   Soott  :   I   find  it  most  difficult  to  express  my  appreciation  of  the 
extraordinary  honour  which  is  done  me  to-night  by  the  American  Geographical 
Society,  or  to  express  my  appreciation  of  the  manner  in  which  that  honour  is 
enhanced  by  the  fact  that  His  Excellency,  the  representative  of  that  great  country, 
should  have  given  this  medal  into  my  hands.    In  fact,  I  may  say  that  with  th^ 
awards  and  honours  that  have  come  from  America  my  cup  is  brimming  over, 
because  this  is  the  second  time  an  American  Geographical  Society  has  awarded 
me  a  medal,  and  it  is  the  second  time  it  has  been  presented  by  the  representative 
of  the  nation.    I  feel  we  must  all  consider  the  generous  spirit  in  which  it  is  given, 
and  feel  the  greatness  of  the  tribute  which  has  been  paid  to  a  British  explorer. 
But  I,  for  myself,  must  also  feel  that  the  reward  far  exceeds  the  merit  of  the 
service.     I  think,  perhaps,  my   first   thought    to-night  is    that   this  occasioa 
provides  the  most  excellent  answer  to  a   class    of  individual  who  bothers  me 
greatly.     It  is  the  class  of  man  who  approaches  me,  and  I  am   sorry  to  say 
he  is  very  common;   and  he  asks.  After  all,  what  was  the  good  of  it  all, 
what  was  the  use  of  it?      Well,  such   a  person  as  that,  having  a  material 
mind,  must  have  a  material  answer,  and  here  it  seems  I  am  provided  with 
the  answer,  because  I  can  say  now,  '*I  have  received  two  gold  medals  from 
America.*'    Up  to  the  present  I  have  tried  him  with  other  methods.    I  have  said 
to  him,  '<  The  interest  has  been  great  to  a  number  of  English  scientific  men  and 
English  geographers."     But  I  am  sorry  to  say,  I  am  sorry  to  speak  it  in  this 
company,  that  he  still  remains  doubtful  as  to  the  value  of  the  service,  because 
he  regards  us  rather,  I  am  afraid,  as  amiable  but  misguided  enthusiasts.    But, 
however,  in  future  I  shall  be  able  to  throw  the  United  States  at  his  head,     I 
should  commence,  I  think,  perhaps  by  quoting  some  words  of  Emerson,  which 
may  or  may  not  be    remembered,  and    possibly  I  may  not  remembcnr  them 
correctly  myself.     But  Emerson,  speaking  of  Antarctic  expeditions,  wrote,  '*I( 
is  to  the  interests  of  all  that  these  expeditions  should  take  place,  and  a  state  or 
an  individual  who  studies  true  economy  will  forget  its  frugality  in  behalf  of  claims 
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such  88  these."  I  do  not  know  that  I  am  word-perfeot,  but  I  know  that  that  is 
the  gist  of  his  statemeat.  It  is  a  good  thing  to  start  with  a  statement  such  as 
that,  but  though  I  ha?e  been  rather  anticipated,  I  think  I  should  go  on  to  quote 
those  deeds  of  American  explorers,  those  names  which  are  e^er  illustrious  in 
polar  exploration — of  Kane,  of  De  Long,  of  Hall,  and  last,  but  not  least,  of  that  great 
explorer,  Peary,  who  is  now  absent,  and  whom  we  all  wish  saccess  on  his  present 
mission.  But,  sir,  I  think  such  an  occasion  as  this  must  supply  to  us  something 
more  than  an  answer  to  this  material  and  ignorant  person  who  is  so  largely  in 
the  majority  of  not  knowing  the  uses  of  polar  exploration.  It  supplies  to  us,  I 
hope,  some  thought  that  polar  exploration  in  a  way  helps  those  ties  which  join 
nations  together  apart  from  all  political  rivalry.  Science,  in  working  for  the 
common  end,  brings  the  scientific  men  of  all  nations  and  of  all  times  together 
in  the  pursuit  of  natural  knowledge;  and  it  seems  to  me  that  polar  exploration, 
as  a  fieJd  from  which  political  consideration  must  be  altogether  banished,  plays 
no  small  part  in  forging  that  bond  which  we  must  all  wish  to  see  strengthened. 

I  have  spoken  so  far  of  the  past,  and  there  seems  to  me  some  words  left  to 
be  said  of  the  fulure  of  polar  exploration.  I  am  sorry  to  say  that  my  lines  are 
cast  in  such  places  that  in  all  probability  I  shall  not  myself  return  to  those  regions 
— regions  where  there  is  a  fascination  which  is  hardly  to  be  explained  to  those 
who  have  not  visited  them.  Sometimes  now,  caught  up  in  the  whirl  of  this 
modern  life,  and  with  my  activities  chained  to  new  interests,  my  thoughts  go 
back  to  those  past  limes,  and  I  see  again  those  fields  of  snow  sparkling  in  the 
sun ;  I  see  the  pack-ice  and  the  bergs  dotted  over  the  blue  sea,  and  I  see  those 
mountains,  those  glorious  southern  mountains,  rearing  their  heads  in  desolate 
grandeur;  and  again  I  hear  the  movements  of  the  pack,  those  small  mysterious 
movements  with  just  the  hash  sound  that  comes  over  the  water,  and  I  hear  also 
the  swish  of  the  sledge  as  it  came  across  the  snow — ^I  see  and  hear  all  these  things, 
and  though  I  cannot  explain  to  you,  they  will  always  drag  my  thoughts  back 
to  those  good  times  when  these  things  were  before  me.  Although  I  may  not 
myself— 88  perhaps  circumstances  prove  too  strong  for  one — go  back  to  those 
regions,  yet  there  is  always  this  thought  in  an  explorer's  mind,  he  must  hope 
for  those  who  come  after  to  do  better,  and  so  he  must  always  take  the  intensest 
interest  in  their  doings.  Consequently,  I  have  almost  a  plea  to  make  for  those 
who  are  going  forth  in  the  same  path.  Just  at  present  I  am  sorry  to  say 
Antarctic  exploration  does  not  meet  with  much  encouragement;  but  I  would 
like  to  remind  you  that  a  young  officer  of  mine,  Lieut.  Michael  Barne,  wishes  to 
go.  He  has  the  sympathy  of  this  Society,  but  little  more.  However,  I  hope 
that  in  time  and  by  persistence  he  will  not  only  get  more  practical  sympathy 
from  the  Society,  but  practical  sympathy  from  a  larger  public.  Indeed,  this 
question  of  the  Antarctic  I  feel  is  going  to  be  re-opened  again,  for  abroad,  in 
Belgium,  an  idea  of  an  International  Ck>nference  has  been  raised,  and  that,  I  hope,* 
will  produce  good  results,  though  we  may  not  altogether  agree  with  the  methods. 
But  I  may  even  have  further  news  to  tell  you,  and  news  for  his  Excellency  from 
across  the  Atlantic ;  it  may  be  news — I  hope  it  is.  At  any  rate,  a  correspondent 
from  the  other  side  of  the  water  sends  me  these  cryptic  words.  He  says, 
"The  man  with  his  ear  to  the  ground  over  here  can  hear  rumours."  That 
means,  I  am  sure,  that  an  American  exploring  expedition  is  going  forth  to  the 
Antarctic  Regions,  and  I  have  not  a  doubt  that  that  expedition  will  attempt  to 
reach  beyond  that  point  which  we  were  fortunate  enough  to  reach  ourselves, 
and  I  have  not  the  least  doubt  that  they  will  succeed  in  doing  so,  and  I  need 
not  tell  you  that  I  heartily  wish  them  success.  I  can  see  again — to  me  the 
interest  of  that  scene  can  perhaps  be  imagined — there  in  the  distance  those 
No.  VI.— June,  1906.]  2  x 
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mountains  which  nobody  had  ever  seen  before,  and  which  represent  the  most 
southerly  scene  that  any  mortal  man  had  ever  &een.  Dim  and  HR^rkun  as  it  is, 
you  can  imagine  how  thrillingly  interesting  any  light  thrown  on  that  mysterioiu 
region  must  be  to  me.  I  ^heartily  wish  that  the  commander  of  that  American 
expedition  may  bring  information  on  that  subject ;  and  then,  sir,  I  think  we  shall 
all  look  forward  to  the  time  when  you  will  present  him  with  a  Gk>ld  Medal  of 
the  Royal  Geographical  Society,  and  he  will  receive  it  with  the  same  sense  of 
honour  with  which  I  have  received  this  medal  to-night. 


Twelfth  Meeting,  May  7,  1906.— The  Right  Hon.  Sir  Gborgb  T.  Gk)iJ)lK, 

K.C.M.G.,  D.C.L.,  F.R.S.,  President,  in  the  Chair. 

Elections. — Lieut.  E,  C,  Baker,  R,E,;  Ralph  James  Dolby  Belham ;  Captain 
Chas,  Vicars  Brocklehurst  Boyle  ( York  and  Lancaster  Regl.) ;  Senhor  Dr.  Alfredo 
de  Carvalho ;  Robert  Edleston,  M,A. ;  Joshua  Goodland ;  H.  R.  HaU ;  lAeut.- 
Colonel  Dugald  McTavish  Lumsden^  C,B,;  Edwin  S.  Oak-Rhind ;  Eras.  Robinson 
Reeves ;  Hon.  E.  J.  Stanley ;  H.  E.  Ward. 

The  paper  read  was : — 

'*  From  the  Victoria  Nyanza  to  Kilimanjaro."    By  Captain  G.  E.  Smith,  r.e. 
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AddiftoM  to  ike  Library. 
Bj  SDWABD  HUAWOOD,  MJL,  LOfrarian,  B.a.8. 

The  following  abbroviations  of  nomis  and  the  a^'ectives  derived  fkom  them  are 
employed  to  indioate  the  souroe  of  articles  from  other  pablioations.  Oeogia|Adeal 
nasMS  are  in  each  case  written  hi  fnll:— 


A.  s  Academy,  Aosdemie,  Akadwnle. 
AUi.  =  AbhamdlmigeB. 

Ann.  s  Annals,  Annales.  Anaalen. 

B.  s  Bnlletin,  BoUettino,  Boletim. 
OoL  =  Ck>lonies. 

Oom.  =  Oommeroe. 

O.  B.  =  Gomptes  Bendns. 

B.  s  Brdkonde. 

O.  =  Geogranhy,  G^ographie,  Geogralla. 

L  s  Institute,  Institatton. 

Ii.  slavestiya. 

J.  =  JonmaL 

Jb.  =  Jahrbuoh. 

k.  a.  k.  =  kaiserlioh  mid  kSniglioh. 

M.  =  Mitteilangen. 


Mag.  =  Magaslne. 

Mem.  (M6n.)  s  Memoirs,  M6nolrea. 

Met  (m4L)  =  Meteorok)gioal,  eta 

P.  =  Proceedings. 

B.  =  Boyal. 

Bev.  (Biv.)  =  Beview,  Bevoe,  Bivisia. 

B.  =  Sodety,  Sod^t^,  Selskab. 

8c.  =  8oienoe(B). 

Sitsb.  s  SitsnngBberiflhi 

T.  =  Transaotlons. 

Ts.  =  T^dsohrift,  Tidskrift 

V.  =s  Yerein. 

Yerh.  s  Yerhandlmigen. 

W.  =  Wiwensohaft,  and  compoonda. 

Z.  =  Zeitsohrift. 

Zap.  =  Zapiski. 


On  account  of  the  ambiguity  of  the  words  oetooo,  quarto,  etc.,  the  size  of  books  in 
the  liat  below  is  denoted  by  the  length  and  breadth  of  the  cover  in  inches  to  the  nearest 
half -inch.    The  size  of  the  Journal  is  10  x  6). 

A  selection  of  the  works  in  this  list  will  be  notiosd  elstwhsre  in  the  "  JoomaL" 

EUBOFE. 
France — Brittany.  Miltoun. 

Rambles  in  Brittany.  By  Francis  Miltoun.  With  many  illustrations  by  Blanche 
MoManus.  London:  Duckworth  &  Co.,  1905.  Size  8  x  5},  pp.  xiv.  and  376. 
Map,    Price  Gi.  net.     Presented  by  the  PMithers. 

See  below,  Normandy. 

France— Hormandy.  MiltouiL 

Bambles  in  Nurmandy.  By  Francis  Miltoun.    With  many  illustrations  by  Blandhe 
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MoManuB.     London :  Daokworth  &  Go.,  1905.      Size  8  X  5},  pp.  xii  and  448. 

ifoi^.    Frioe  6f.  mL    PreaetUed  by  the  Publi»her$. 

Thii  and  the  similar  work  on  Brittany  contain  a  considerable  amount  of  practical 
information  which  may  be  useful  to  the  tourist,  besides  giying  the  stay-at-home  reader 
a  pleasant  account  of  people  and  places  in  North- West  France. 

Holland.  

Determination  de  la  Latitude  et  d*un  Azimut  aux  stations  Oirschot,  Utrecht, 
Sambeek,  Wolberg,  Harikerberg,  Sleen,  Schoorl,  Zierikzee,  Ten^helling  (phare 
Brandaris),  Ameland,  Leeuwarden,  Urk  et  Groningue.  (Publication  de  la  Com- 
mission g^esique  n^rlandaise.)  Delft:  J.  Waltman,  jr.,  1904.  Size  11}  X  9, 
pp.  Ivi.  and  286.    Presented  by  (he  C&mmimon  g€odUique  n^wXaniaiae, 

Iceland.  Q.Z,  11  (1905) :  629-687.  Xogk. 

Island  und  Seine  Bewohner.    Yon  E.  Mogk. 

Iceland.  Petermantu  M.,  Ergdnzungahe/t  No.  152  (1905) :  pp.  162.       Thoroddsen. 

Island.  GrundrisB  der  Geo^phie  und  Geologic.  Von  Prof.  Dr.  T.  Thoroddsen. 
I.     With  Mapt.    [To  be  reviewed.] 

Italy— Emigration.      Queitions  Dipt.  21  (1906) :  36-45,  96-110.  Oonnard. 

L'Emigration  italienne  et  les  colonies  sans  drapeau.    Par  Rene'  Gonnard. 
Italy — ^Bome.  Beynolds-Ball. 

Rome.  A  Practical  Guide  to  Rome  and  its  Enyirons.  By  Eustace  Beynolds-BalL 
London :  A.  &  C.  Black,  1906.  Size  7  X  4^,  pp.  viii.  and  256.  Plane  and  lUustra- 
ti&ns.    Price  28.  6d.     Presented  by  the  PMtit^B, 

Well  suited  to  the  tourist  who  desires  to  see  the  best  of  the  antiquities  of  Rome  in 
a  limited  time. 

Mediterranean— Cyprus.  Siohardi. 

The  Cyprus  Givil  List  1905.  OompUed  by  T.  H.  Hatton  Richards.  Nicosi,  1905. 
Size  10  X  6},  pp.  152  and  Ixyi.  Map,  Presented  by  the  Chief  Secretary  to  Oovem- 
ment,  Cyprus, 

Russia.  

Memoirs  of  the  Military  Topographical  Department  of  the  General  Staff.  Vols. 
69  and  60.  [In  Russian.]  St.  Petersburg,  1902-'3.  Size  13}  x  10,  pp.  (voL  69) 
100  and  252 ;  (vol.  60)  138  and  214.    Maps. 

Russia — Cartography.  Bhokalsky. 

Bep.  Eighth  luternat,  G.  Congress,  1904  (1905):  574-575. 

La  carte  de  la  Russie  d'Europe,  en  16  feuilles,  k  I'^ohelle  de  1 : 2,000,000.  Par 
Col.  J.  de  Schokalsky. 

Seandinavia.  0,Z,  11  (1905):  657-671.  Kjellhi. 

Geopolitische  Betraohtungen  iiber  Bkandinavien.    Yon  R.  KjelMn. 

SerYia.  Ann,  G.  14  (1905) :  424-432.  ErdeUanovie. 

Les  etudes  de  g^graphie  humaine  en  pays  serbe.    Par  J.  EUrdeljanoyid. 

Spain.  Tour  du  Monde  11  (1905) :  577-624.  Dienlafby. 

De  TolMe  k  Grenade.    Par  M'"*'  J.  Dieulafoy.     With  lUustrations. 

Spain— Humantia.  Schnlten. 

Namantia:  Eino  topographisch-historische  Untersuchung.  Yon  A.  Schulten. 
(Abh.  K.  Gee.  W.  Gottingen.  Phil.-Uist.  Klasso.  N.  F.,  Bd.  yiii.  Nro.  4.)  Berlin: 
Weidmannsche  Buchhandlung,  1905.  Sizo  11  x  9,  pp.  x.  and  112.  Map  and 
Plans,    Price  10s, 

Switzerland.  Naturw,  Woelienschri/t  4  (1905) :  817-825.  Briiekner. 

Uohengrenzen  in  der  Schweiz.    Yon  Prof.  Dr.  E.  Brilukner. 

Turkey— Macedonia.  Ooti. 

Jahresb,  Frankfurter  V.O,  u.  Statislik  68  and  69  (1903-5):  131-135. 

Yon  der  Hauptstadt  Nordmazedoniens  auf  den  Schardagh.  Yon  Prof.  Dr.  W. 
Gotz. 

Turkey — ^Xaoedonia.  Brailsford. 

Macedonia,  its  Races,  and  their  Future.  By  H.  N.  Brailsford.  London  :  Methuen 
&  Co.,  [1906].  Size  9x6,  pp.  xx.  and  340.  Maps  and  Illustrations*  Price  12^.  ed. 
net.    Presented  by  the  PubliAers,    [To  be  reviewed.] 
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United  ^ngdom — IrakuicL  AndmoB. 

Bep.  Eighth  Intemat.  Q,  Congresi,  1904  (1905) :  613-615. 
The  Flora  of  Ck)nliaught  as  eyidenoe  of  the  former  oonnection  with  aa  AHaatio 
GontiDeot.    By  Prof.  B.  J.  Anderson. 

United  Kingdom— Bainfkll.  MsRittt. 

Rep.  Eighth  Intemai.  Q.  Ckmgreu,  1904  (1905):  340-342. 
Bainfall  with  aliitude  in  England  and  Wales.    Bj  W.  Marriott. 

United  Kingdom— SootUnd.     Geol.  Mag.  8  (1906) :  22-25.  Jamiem 

On  the  Baised  Beaches  of  the  Geological  Survey  of  Scotland.  By  T.  F.  Jamieson. 

United  Kingdom— SootUnd.  Morria. 

The  Forth  Valley  in  Pre-glacial  Times.    By  D.  B.  Morris.  Stirling :  J.  Hogg 
&  Co.,  1905.     Size  7i  X  5,  pp.  24. 

ASIA. 

India— Earthquake.     Recordi  Qeol.  8urv.  India  32  (1905) :  258-294.  Middlemiss 

Preliminary  Account  of  the  Kangra  Earthquake  of  April  4,  1905.  By  C.  S 
Middlemiss.     With  Maps. 

India— Survey.  Hobday. 

General  Beport  on  the  Operations  of  the  Survey  of  India,  1903-04.  Prepared 
under  the  difBction  of  Colonel  J.  R.  Hobday.  Calcutta,  1905.  Size  13)  x  8^, 
pp.  i?.,  62,  and  xlii.    Maps  and  Illuilratums.    PreterUed  6y  the  Survey  of  India. 

Indian  Ocean.        B.8.G.  Ckm.  Bordeaux  88  (1905) :  307-317,  321-333.  Lorin. 

Les  voies  d*acc^8  de  TOccan  Indien.    Par  H.  Lorin. 

Indian  Ooean— Seyehelles.       Nature  73  (1906) :  294-296.  Oaxdinar. 

The  Percy  Hladen   Expedition  in  H.M.S.  Sealark  to  the  Indian  Ocean.     The 
Seychelles  Archipelago.     By  J.  Stanley  Gardiner.     With  Charts  and  lUustration. 
Noticed  in  the  April  number  (p.  405). 

Japan.  ChambarlaiB. 

Things  Japanese,  being  notes  on  varioos  subjects  connected  with  Japan,  for  the 
use  of  travellers  and  others.    By  Basil  Hall  Chamberlain.    Fifth  Edition,  reyiaed. 
London :  John  Murray,  1905.    Size  9x6,  pp.  vi.  and  552.    Map.    Price  lOs.  6d. 
net.    Presented  by  the  Publisher. 
This  well-known  book  remains  essentially  the  same  in  the  new  edition,  though 
numberless  minor  alterations  haye  been  made. 

Korea.  eenthe. 

Korea,  Beiseschilderungen  yon  Dr.  Siegfried  Genthe.  Herausgegebon  yon  Dr. 
Georg  Wegener.  Zweite  Auflaj^e.  Berlin:  AUgemoiner  Verein  fiir  Deutsohe 
Literatnr,  1905.  Size  9x6,  pp.1,  and  344.  Portrait.  Price  Gm,  Presented  6y 
ifie  Publishers. 

The  author  (who  was  murdered  iu  1903  in  Morocco,  where  he  represented  the 
Cologne  Gazette)  was  a  journalist  of  an  exceptional  kind,  baying  had  the  advantage  of 
a  sound  university  education.  Uis  studies  of  the  countries  he  visited  give  an  excellent 
insight  into  their  geographical  and  social  conditions,  and  the  collected  series  of  bis 
travels,  of  which  the  above  forms  the  first  yolume,  should  be  well  worthy  the  attention 
of  serious  students.  Dr.  Genthe  had  for  some  years  been  known  to  geographers  as  the 
author  of  a  study  on  the  Persian  gulf,  produced  as  a  dissertation  for  the  degree  of 
Doctor  at  Marburg. 

Malay  Archipelago — Java.  Bonffatr. 

Bijd.  Taal',  Land-  en  Volk.  Ned.-Indie  5  (1906):  178-179. 
De  Chineesche  naam  Ts*e-ts*un  voor  Gr6sik.     Door  G.  P.  Bouffucr. 

Gresik,  on  the  north  coast  of  Java,  was  the  first  place  in  the  island  visited  by  the 
Portuguese  at  the  beginning  of  the  sixteenth  century. 

Malay  Penininla.       PeUrmanns  M.  51  (1905) :  249-254,  271-277.  Grnbaner. 

Negritos.    Ein  Bcsuch  bei  den  Ureinwohneru  Inncrmalakkas.    Yon  A.  Grubauer. 

Persia.  Oleadowe-Kewoomea. 

Beport  oa  the  British  Indian  Commercial  Mission  to  South-Eastern  Persia  during 
1904-1905.  By  A.  H.  Gleadowe-Newcomeu.  Calcutta,  1906.  Size  13}  X  8},  pp. 
2  and  156.    Map.    Presented  by  the  Author. 
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Penia.  JRev.  O,  66  (1905) :  330-339.  Bogelfp«rg»r. 

La  Delegation  fran^aiBO  en  Pene  (Mission  de  Morgan).     Par  G.  Begelsperger. 

With  Map  and  lUuttrcUiom. 

M.  de  Morgan's  present  mission  dates  from  1897,  and  has  resulted  in  additions  to 
geographiod  as  woU  as  arohsBological  knowledge. 
Persia— Luriitan.  PeUrmaniu  M.  51  (1905) :  265-271.  Strauss. 

Eine  Beise  an  der  Nordgrenze  Luristans.    Yon  T.  Strauss.     With  Map, 
Philippine  Islands.  Saleehj. 

Studies  in  Moro  History,  Law,  and  Religion.     By  Najeeb  M.  Saleeby.    (Dep. 

of  the  Interior,  Ethnological  Survey  Pubis,  vol.  4,  pt.  i.)    Manila,  1905.    Size 

10}  X  7},  pp.  108.    Plaies.    Presented  by  the  Ethnological  Survey  for  ike  Philippine 

lilands, 

Philippine  Islands.  Peres. 

Belaciones  Agustinianas  de  las  razas  del  norte  de  Luon.  Goleocionadas  por  el 
Bdo.  P.  Fray  Angel  P^rez.  (Department  of  the  Interior.  Ethnological  Survey 
Publications.  Vol.  3,  Spanish  Edition.)  Manila,  1904.  Size  10}  x  7},  pp.  412. 
Maps  and  JUutlralions. 

The  documents  here  printed  were  written,  mostly  in  the  eighteenth  century,  by 
missionaries  working  among  the  native  tribes  of  the  north  of  Luzon.  Some  will  also 
be  issued  in  English  in  the  publications  of  the  same  survey. 

Philippines— Ethnology.  Gannett. 

Rep.  Eighth  Internal.  G.  Congress,  1904  (1905) :  670-675. 

The  peoples  of  the  Philippines.    By  Henry  Gannett.     With  Map. 

Bussia— Siberia.  Mem.  A.  Imp.  8c.  8t.  PHertibourg  16,  No.  1  (1904) :  pp.  126.  MatsoUn. 

Mixed  races  of  Trans-Baikalia.  Anthropological  Study  by  Dr.  P.  Q.  Matsokin. 
[In  Russian.] 

Bussia— Siberia.  

Scientific  Results  of  the  Expedition  sent  out  by  the  Imperial  Academv  of  Science 
for  the  excavation  of  the  Mammoth  found  near  the  River  Berezovka  in  1901. 
Vol.  1.     [In  Russian.]    St  Petersburg,  1903.    Size   13}  x  10,  pp.  156.    Plates, 
Presented  by  O^e  Academy  of  Sciences  of  81.  Peter Aurg. 
Sian  and  Malay  Peninsula.    J.R.  Asiatic  8.  O906) :  107-119.  Blagden. 

Siam  and  the  Malay  Peninsula.    By  0.  O.  Blagden. 

Turkey— Palestine.    Palestine  Explor.  Fund,  Quart.  Statement  (1906) :  50-54.    Watson. 
The  Acra.    By  Sir  G.  Watson,  K.o.M.a.     With  Plans  and  Sections. 
Discusses  the  position  of  the  ancient  fortress  of  Jerusalem. 
Turkey— Palestine — Ancient  Map.  Jaeoby. 

Das  geographische  Mosaik  von  Madaba.    Die  alteste  Karte  des  Heiligen  Landes. 
Ein   Beitrag  zu  ihrer  Erklarung  von   A.  Jacoby.    (Studien   fiber  Ghristliche 
Denkm'aler,   herausgogeben  von  J.  Ficker.     3  Heft.)     Leipzig:  T.  Weicher, 
1905.      Size  9}  x  6},  pp.  x.  and  110.    Facsimile.    Pnce  is. 
Some  account  of  the  map  was  given  in  vol.  17,  p.  516. 

Turkey— Syria.  Eating. 

JahreO).  Frankfurter  V.O.  u.  Statistik  68  and  69  (1903-5) :  162-164. 
Die  Schlossruinen  von  Meschatta.    Yon  Prof.  Dr.  J.  Euting. 

AFBXOA. 
East  Africa— Swahili.  Velten. 

Praktische  Suaheli-Grammatik  nebst  einem  Deutsch-Snaheli  Worterverzeichnis. 

Yon  Prof.  Dr.  C.  Yelten.     Zweite  Aufiage.     Berlin :  W.  Baensch,  1905.    Size 

7  X  5},  pp.  X.  and  388.    Price  ^m.    Presented  by  the  Publisher. 
This  is,  perhaps,  the  best  text-book  of  SWahili  that  has  yet  appeared,  and  its  value 
is  vouched  for  by  the  fact  tliat  a  second  edition  has  been  called  for  within  a  year  from 
its  first  appearance. 

Erench  Sahara — Economies.  Oantier. ' 

Rep.  Eighth  Internal,  Q,  Congress,  1904  (1905) :  892-900. 

Le  valeur  commerciale  et  industrielle  dn  Sahara  fran^ais.    Par  E.  F.  Gautier. 
French  Sudan.  Rev.  Franfaise  80  (1905) :  595-605.  Barre. 

Soudan  Francais.    Le  ravitaillement  par  le  bas  Niger.    Mission  Fourneau.     Par 
P.  Barre.     With  Map. 
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0ambia.  Arek«r. 

The  Gambia  Colony  and  Protectorate.     An  OIBoial  Handbook.     By  Francis 
/  BlBset  Archer.    London :  St  Bride's  Press,  Ltd.,  [1906].    Size  91  X  6,  pp.  xTiiL 

and  864.     Maps,  Plans,  and  lUustrationt.     Friee  10«.  net.     Presented  by  the 
PMithers. 
The  first  ninety-fiye  pages  supply  a  usefhl  history  of  the  (Gambia  reeion  and  it» 
deTolopment  from  the  earliest  times,  the  rest  of  the  book  forming  a  handbook  of 
practioal  and  statistical  information. 

German  last  Africa.        If.  Deutseh.  Sohutsgeb,  18  (1905) :  359.  UUig. 

Erdmagnetisohe  Deklinatlon  in  Daressalam,  mitgeteilt  Ton  Prof.  Dr.  G.  Ublig. 


German  Sonth-Wast  Afiriea.    Natuno,  Woehenaehri/i  6  (1906) :  37-40. 
Die  Inselberge  im  Namalande.    Yon  F.  Gessert. 

German  Sonth-West  Africa.  SahlMbk. 

Deutseh.  KoUmiaheitung  23  (1906) :  4>5,  12,  23-25. 
Die  Aufstannng  des  Grundwassers  in  den  Flussbetten  Deutst^-SiidweetafrikaB. 
Von  T.  Eehbook. 

German  Sonth-West  Africa.    DeuUeh.  Rundschau  O.  28  (1905) :  62-66.  Zilra. 

Einlges  zur  Ethnographie  der  Hereros.    Yon  B.  Zilm.     With  llluMtrations. 

Libyan  Desert.  M.O.  Oes.  Munchen  1  (1905) :  494-496.  Beiehanbach. 

Geographisohe  Beobaohtungen  in  der  libysohen  Wiiste.  Yon  Dr.  E.  Freiherr 
Stromer  von  Beichenbaoh. 

Kadagascar.  Tour  du  Monde  11  (1905)  :  541-564.  Jhi  Pieq. 

Une  peuplade  Malgache;  Les  Tanala  de  rDcongo.  Par  M.  le  Lieutenant  A.  da 
Picq.     With  Map  and  lUutirations. 

Kadagascar— Bibliography.  Orandidier. 

G.  Grandidier.  Bibliographie  de  Madagascar.  Preface  de  M.  J.  Charlea-Boux. 
Premiere  partie.  Paris :  Comity  de  Madagascar,  1905.  Size  10  x  6),  pp.  yiii. 
and  434. 

This  part  consists  of  works  arranged  alphabetically  nnder  authors*  names*  while 
the  second  volume  is  to  include  anonymous,  official,  and  other  publications  of  a  apeoial 
class.  The  compilation  has  evidently  been  carried  out  with  great  care,  and  the  work 
forms  a  complete  guide  to  the  literature  of  Madagascar. 

Kanritins— Climate.  Olaztoa. 

Sep.  EiglUh  Intemat.  G.  Congress,  1904  (1905) :  352-379. 

Climate  of  Pamplemonsses  in  the  Island  of  Mauritius.    By  T.  F.  Claxton. 

Hatal— Climatology.  Sralyn. 

Rep.  Eighth  Intemat.  O.  Congress,  1904  (1905)  :  843-347. 

Climatology  of  the  Lowlands  and  Watershed  Terraces  of  Natal.  By  F.  W. 
d'Eyelyn. 

Nigeria.  [Lngard.] 

Northern  Nigeria.  Beport  for  1904.  Colonial  Beports,  Annual  No.  476,  1905. 
Size  9}  X  6,  pp.  148.     Price  Sd. 

Nigeria. 

Nigeria.  Correspondence  relating  to  Bailway  Construction  in  Nigeria.  London : 
Wyman  &  Sons,  1905.  Size  13}  x  8),  pp.  viii.  and  204.  Maps  and  Diagram. 
Priee  Ss.  6<i. 

North-Xast  Africa.     Rep.  Eighth  Internat.  O.  Congress,  1904  (1905) :  680-689.    Smitli. 
Africa  between  the  Biver  Juba  and  the  Nile.    By  A.  Donaldson  Smith. 

Sahara.  Ann.  O.  14  (1905):  459-461.  Gantier. 

Yoyage  de  MM'*  Gantier  et  Chndeau  )i  travers  le  Sahara.    Par  i,.  F.  Gantier. 
See  the  January  number,  p.  88,  and  May,  pp.  504,  505. 

Sahara.  La  O.,  B.8.0.  Paris  12  (1905) :  209-238.     Villatte  and  Tr6piad. 

Do  Tidikelt  vers  Tombouctou  (Ahenet,  Adrar,  Hoggar,  et  Tifedest).  Par  N. 
Yillatte.     WUh  Map  and  lUustrations. 

BemarqucB  sur  la  carte  dress^  par  M.  Villatte  k  la  suite  de  son  exploration  de 
1904  dans  le  Sahara  central.     Par  C.  Trepied. 

Noticf^d  in  the  January  number,  p.  87. 
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MuLTti.  Bev.  0,  66  (1905) :  353-359.  

Questions  sahariennes.     WUh  Map  and  lUuatraiions. 

On  the  rooent  consolidation  of  French  influence  south  of  Algeria.    The  map  shows 
the  limit  between  the  French  spheres  of  the  north  and  south. 

South  Africa.  Deutseh.  KolonialblaU  17  (1906) :  38-43,  72-77.  Bohrbaeh. 

Bericht  fiber  eine  Stndienreise  des  Ansiedlungskommissars  Dr.  Bohrbach  nach 
der  Kapkolonie  und  den  angrenzenden  britischen  Landesteilen. 
The  Journey  was  for  the  study  of  the  economic  conditions. 

South  Africa.  Deutseh.  KoUmiamati  16  (1905) :  707-711.  

Ueber  eine  Reise  in  das  englische  Ngami-See-Gebiet.     With  Sketch-map. 
South  Africa— Vietoria  Falls.     Geolog.  Mag,  2  (1905) :  529-532.  Lamplngh . 

Notes  on  the  Geological  History  of  the  Victoria  Falls.    By  Q.  W.  Lamplugh,  f.r.s. 
Mr.  Lamplugh  has  confirmed  Mr.  Molyneux's  views  (Journal^  vol.  26,  p.  40). 

South  Africa— Zambesi.     Nineteenth  Century  68  (1905):  980-991.  Trevor-Battye. 

From  Dawn  to  Dsrk  on  the  High  Zambesi.    By  A.  Trevor-Battye. 

A  general  picture  of  the  nature  of   the  upper  Zambezi  without  any  precise 
specification  of  locality. 

Togo.  M.  Deutteh.  Schutzgeb.  18  (1905):  305-315.  Koert. 

Ueber  die  Wasserverhaltnisse  im  Stidlichen  Togo.     Von  Dr.  Koert.    Sketch-maps. 

Togo.  If  Deutseh.  Sehuizgeh.  18  (1905):  316-317.  Sprigade. 

Begleitworte  zur  Karte  5 :  Blatt  El,  Misahohe,  der  Karte  von  Togo,  1 :  200,000. 
Von  P.  Sprigade.     With  Map. 

Transvaal.  

Transvaal  Mines  Department.  Annual  Report  of  the  Government  Mining 
Engineer  for  the  year  1905.  Pretoria,  1905.  Size  13J  x  8J,  pp.  64,  6,  18,  8,  10, 
and  12.    Maps  and  Diagrams. 

Weft  Africa.  M.  DeutseJt.  Sdiuinjeh,  18  (1905):  348-351.  Karquardsen. 

Die  Hohenmessungen  von  Oberleutnant  Marquardsen  bei  Gelegenheit  der  To!a- 
Tschadsee-  Q  re  nzexpedition. 

West  Africa.  A  travers  le  Monde  12  (1906) :  22-23.  

Lcs  P^cheurs  canariens  du  Banc  d'Arguin. 


HOETH  AKEEICA. 

Canada— Kova  Scotia.    P.  and  T,  Nova  ScoUan  I.  Sc.  11  (1902-3)  :  18-88.     Woodman. 

Geology  of  the  Moose  River  Gold  District,  Halifax  County,  Nova  Scotia.  By 
Prof.  J.  E.  Woodman,  d.sc.     With  Illustrations. 

Canada— Ontario.  Ells. 

Report  on  the  Geology  of  a  portion  of  Eastern  Ontario  (to  accompany  Map-sheet 
No.  119).  By  R.  W.  Ells.  ('Ann.  Rep.  Geolog.  Surv.  Cana^la,'  vol.  14,  pt.  J.) 
Ottawa,  1904.    Size  10  X  6j,  pp.  90.     Map. 

Canada— Phenology.    P.  and  T.  Nom  Scotian  1.  8e.  11  (1902-3) :  144-157.       MacKay. 
Phonological  Observations  in  Nova  Scotia  and  Canada,  1902.     By  A.  H.  Mac- 
Kay,  LL.D. 

Canada— Prinoe  Edward  Island.  Poole. 

P.  and  T,  Nova  Sooiian  1.  8e.  11  (1902-3) :  1-7. 

Is  there  Coal  under  Prince  Edward  Island  ?    By  H.  S.  Poole,  d.sc. 
Canada— Tukon.  ICcConnell. 

Recent  Mineral  Discoveries  on  Windy  Arm,  Tagish  Lake,  Yukon.      By  R.  G. 

McConuell.     Ottawa,  1905.     Size  10  x  6},  pp.  12. 

Kezico.  Mem.  y  Rev.  8.  Ci.  "  Antonio  AlzaU  "  21  (1904) :  365-369.    Angermann. 

Observacionas  geologicas  en  una  ascencion  al  Citlaltepetl  (Pico  de  Orizaba).  Por 
el  Dr.  £.  Angermann.     With  Illustration. 

See  antCy  p.  632. 
Mexico— Historical.  Rep.  Eighth  Internat.  G.  Cmigress,  1904(1905):  945-951.  Chavers. 
Fundacidn  de  Mexico-Tenoohtitlan.    Par  Alfredo  Chavers. 
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North  Amerioa— Biogeography.  AcUmt. 

Bep.  Eighth  Iniernat.  G.  Congress,  1904  (1905):  623-637. 

The  PoBt-glacial  DiBpenal  of  the  North  American  Biota.    By  C.  G.  Adams.      With 
Map. 

North  America— St.  Lawrence.  Colcmaa. 

Bep.  Eighth  Internal.  O.  Congress,  1904  (1905):  480-486. 

Qlacial  lakes  and  Pleistocene  Changes  in  the  St.  Lawrence  Valley.  By  Pro£ 
A.  P.  Coleman. 

United  SUtet.     Be^.  Eighth  Iniemai.  Q.  Congress,  1904  (1905) :  193-203.  Ho¥ba. 

Lineaments  of  the  Atlantic  Border  Region.    By  W.  H.  Hobbe.     With  Map. 
United  States— Aroh»ology.    Smithsonian  Bep.  1904  (1905) :  583-605.  HeweU. 

A  general  view  of  the  Archseology  of  the  Pueblo  region.  By  E.  L.  Hewett.  With 
Illustrations. 

United  SUtei— California.  MendeBluaL 

Development  of  Underground  Waters  in  the  Eaetern  (Central,  Western)  Coastal 
Plain  Region  of  Southern  California.  By  Walter  C.  Mendenhall.  (U.S.  Oeol.  Surr., 
Water  Supply  and  Irrigation  Papers,  Nos.  137-139.)  Washington,  1905.  Siae 
9i  X  6,  pp.  (137)  140,  (138)  162,  (139)  106.  Maps  and  Illustrations.  Presented 
by  the  United  States  Geologieal  Survey. 

United  States— Cascade  Monntaint.    Ifacama  2  (1905):  272-280.  Banks. 

Bibliography  of  the  Cascade  Mountains.     By  Mary  Banks. 

United  States— Climatology.  Henry. 

Bep.  Eighth  Inter nat.  O.  Congress,  1904  (1905):  266-271. 

A  Climatological  Dictionary  for  the  United  States.     By  Prof.  A.  J.  Henry. 

United  States— Sdncation.  Dryer. 

Bep.  Eighth  Internat.  O.  Congress,  1904  (1905) :  972-976. 

Geography  in  the  normal  schools  of  the  United  States.     By  Prof.  Charles  Bedway 
Dryer. 

United  States — Ethnology.  Stevenson. 

Twenty-third  Ann.  Bep.  Bureau  American  Ethnology,  1901-2  (1904) :  pp.  634. 

The  ZuSi  Indians,  their  Mythology,  Esoteric  Fraternities,  and  Ceremonies.     By 
Matilda  Coxe  Stevenson.     With  lUustrations. 

United  States  -Florida.  KaeGonigle. 

Bep.  EighVi  Internat.  Q.  Congress,  1904  (1905):  767-771. 

The  Everglades  of  Florida.    By  Rev.  J.  N.  MacGk>nigle. 

United  SUtes-Olaciers.        Mazama  2  (1905) :  195-200.  Raid. 

The  Glaciers  of  Mount  Hood  and  Mount  Adams.     By  H.  F.  Reid.     With  Illus- 
trations. 

United  States— Hydrology.  Kewell  and  Othart. 

Report  of  Progress  of  Stream  Measurements  for  the  Calendar  Year  1904.  Pre- 
pared under  the  direction  of  F.  H.  Newell.  12  Parts.  (U.S.  Geol.  Surv.,  Water- 
Supply  and  Irrigation  Papers,  Nos.  124-135.)  Washington,  1905.  Size  9x6. 
Maps  and  Illustrations.     Presented  hy  the  United  States  Geological  Survey. 

United  States— Irrigation.     Smithsonian  Bep.  1904  (1905)  :  383-388.  Lippineott. 

The  Yuma  Reclamation  Project.     By  J.  B.  Lippineott.     With  Map. 

United  States-Lonisiana.  Dn  CaiUand. 

Bep.  Eujhth  Internat.  Q.  Congre»f,  1904  (1905) :  939-940. 

Les  limites  au  nord-ouest  de  la  Louisiane  c^d^e  par  la  France  aux  Etats  Unis  en 
1803.     Par  F.  Komanet  du  Caillaud. 

United  States— Missisaippi.  Moigan. 

Bep.  Eighth  Internat.  G.  Congress,  1904  (1905):  952-955. 
Morgan's  journey  down  the  Mississippi  in  1767.    By  Colonel  James  M.  Morgan. 

United  State*— Montana.  Cheney 

Bep.  Eighth  Internal.  G.  Congresi^,  1904  (1905):  493-496. 
Glacial  Exploration  in  the  Montana  Rockies.     By  Prof.  L.  W.  Chaney. 

United  Statei — ^Falasobotany.  Ward. 

Status  of  the  Mesozoic  Floras  of  the  United  States.    Second  Paper  by  Lester  F. 
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Ward,  with  the  Collaboration  of  William  M.  Fontaine,  Arthur  Bibbing,  and  G.  R. 
Wieland.  2  Parts.  Parti.— Text;  Part  II.— Plates.  (Monographs  of  the  United 
States  Geographical  Survey,  vol.  48.)  Washington,  1905.  Size  12  x  9),  pp.  616. 
Presented  by  the  United  States  Geologieal  Survey, 

United  States— Snrrmr-  HodgkiBs  and  Pntnam. 

Rep.  m'glUh  Intemat  G,  Congress,  1904  (1905):  586-598. 

Geographic  Work  of  the  United  States  Coast  and  Geodetic  Survey.  By  W.  C. 
Hodgkins  and  G.  B.  Putnam. 

United  BUtes—WashiBgton.    Jfa^atna  2  (1905) :  185-189.  Gannett. 

Lake  Chelan  and  its  Glacier.     By  H.  Gannett.     WiUi  Illustrations. 

OSirTSAL  AND  80UTH  AMXBIOA. 

Kartiniqae.  B.8.Q.  Italiana  7  (1906) :  26-42.  Sahatini. 

L'eruzione  della  Pelata  e  i  suoi  insegnsmenti.     Nota  del  Y.  Sabatini. 

Panama  Canal.  Smithsonian  Rep.,  1904  (1905) :  737-744.  Bnrr. 

The  Present  Aspects  of  the  Panama  Canal.    By  W.  H.  Burr. 
From  the  Engineering  Magazine^  New  York. 

Panama  Canal.  Kraenttel. 

Le  Canal  de  Panama.  Par  Dr.  F.  Kraentzel.  (Travaux  du  S^minaire  de 
G^graphie  de  TUniversit^  de  Li^ge,  Fasc.  IV.)  Liege:  D.  Cormaux,  1905. 
Size  9x6,  pp.  58.    Map  and  Diagram. 

Panama  Canal.  National  Q.  Mag.  16  (1905) :  558-564.  Shonti. 

What  has  been  accomplished  by  the  United  States  toward  building  the  Panama 
Canal.    By  T.  P.  Shouts. 

Pern.  B.  Cuerpo  Ingen.  Minos  Peril,  No.  27  (1905) :  pp.  114.  Adams. 

Caudal,  procedencia  y  distribucidn  de  aguas  de  la  Provincia  de  Tumbes  y  los 
DepartamentoB  de  Piura  y  Lambayeqne.  Por  J.  I.  Adams.  With  Maps  and 
Illustrations. 

Pern— Andes.   Rep.  Eighth  Intemat.  O.  Congress,  1904  (1905):  497-500.  Pfordte. 

The  Glaciers  of  Poto,  Peru.    By  O.  F.  Pfordte. 

Pern— Irrigation.   B.  Cuerpo  Ingen.  Minas  Pertl,  No.  28  (1905):  pp.  48.  8ntton. 

Estudio  de  un  proyeoto  para  irrigar  el  valle  de  lea.  Por  C.  W.  Sutton.  With 
Maps,  Plan,  and  Diagram, 

XATHSMATICAL   eSOORAPHT. 

8nryeys— Karine.  Littlehales. 

Rep.  Eighth  Intemat  O.  Congress,  1904  (1905);  576-579. 

Marine  Hydrographic  Surveys  of  the  Coasts  of  the  World.  By  G.  W.  Littlehales. 
With  Map. 

Time.  Rep.  Eighth  Intemat.  Q.  Congress,  1904  (1905) :  785-800.  Hayden. 

The  chronometer  and  time  service  of  the  United  States  Naval  Observatory  and  the 
present  status  of  staudard  time.    By  Lieut.  Oomm.  E.  £.  Hayden. 

PET8ICAL  AND  BIOLOOICAL   OXOeRAPHT. 

Geophysios.        Rep.  Eighth  Intemat,  O,  Congress,  1904  (1905) :  455-464.      Lallemand. 

Relations  de  la  Figure  du  Globe  avec  la  Distribution  des  Volcans  et  Tremblements 
de  Terre.     Par  le  prof.  G.  Lallemand.     With  Map  and  Illustrations. 

Oeophysies.  Qeol  Mag.  3  (1906) :  79-80.  Beads. 

Radium  and  the  Radial  Shrinkage  of  the  Earth.     By  T.  M.  Reade. 

eUciers.  Rep.  Eighth  Intemat.  Q.  Congress,  1904  (1905) :  487-491.  Beid. 

The  Reservoir  Lag  in  Glacier  Variations.     By  H.  F.  Reid. 

Hydrology — Whtrlpooli.  Brnnhes. 

Rep.  Eighth  Intemat.  Q.  Congress,  1904  (1905):  328-389. 

De  la  Predominance  des  Toorbillons  en  sens  inverse  des  aiguilles  d'nne  montre 
dans  les  Cours  d'eau  de  TEurope  Centrale  et  Occidentale.    Par  Jean  Brunhes. 
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Limnology.  Petertnanns  M.  61  (1905) :  219-233.  HalbfiUt. 

Die  Thermik  der  Binnen-Seen  and  das  Klima.     Yon  Prof.  Dr.  W.  HAlbfaas. 
AUo  separate  copy,  presented  by  (he  Author. 

KetBorology.        B.  Mut€e  Oceanograph.  Monaco,  No.  63  (1905):  pp.  6.  Hergosell. 

Sar  nne  exploration  de  ratmoBphbre  libre  au-dessus  de  I'ooean  Atlantique  an 
nord  deB  regions  tropicales,  en  1905.    Par  H.  Hergesell. 

Keteorology.  lEsniott. 

Hints  to  Meteorological  Observers.  Prepared  under  the  direction  of  the  Oonnoil 
of  the  Royal  Meteorological  Society.  By  W.  Marriott.  6th  edit.  London :  B. 
Stanford,  1906.  Size  10  x  6i,  pp.  70.  lllmtralioM.  Price  U.  6d.  Presented  b^f 
the  AutJior. 

Ketoorology— Air-cnrrenti.    Monthly  Weather  Rev.  88  (1905):  390-391.  CUyton. 

The  liftiDg  power  of  ascending  currents  of  air.     By  H.  H.  Clayton. 

Keteorology—Bain.    Rep.  Eighth  Intemat.  G.  CongreM,  1901  (1905):  393-396.       MiU. 

On  the  Unsymmetrical  Distribution  of  Rainfall  about  the  path  of  la  Baromeirio 
Depression  crossing  the  British  Isles.     By  Dr.  H.  R.  Mill.     With  Maps. 

Meteorology— Snow.  Petertnanns  M.  51  (1905):  237-239.  Crammer. 

Die  Furchung  der  Winterschneedecke  in  den  Gebirgstiilem.  Von  Prof.  H. 
Crammer. 

Meteorology— Temperature.    Abh.  K.  K.O.  Qes.  Wien  6,  No.  3  (1905) :  pp.  SO.      Kerntf. 
Thermoisodromen.     Versuch  einer  kartographischen  Darstellung  des  jahrliohen 
Ganges  der  Lufttemperatur.    Yon  Dr.  F.  ▼.  Kemer.     With  Maps.^ 

Meteorology— Temperatnrei.      Met.  Z.  88  (1906) :  1-6.  Wo«ikof. 

Yerh'altnis  der  Temperatur  der  nntersten  Luftschicht  zu  jener  der  oberen 
Schichten  des  Festen  nnd  Fliissigen.    Yon  A.  Woeikof. 

Noticed  in  the  Monthly  Record  for  May  (p.  509). 
Meteorology— ITpper  Atmosphere.    itfet^orofo^/tV^  Z.  (1905):  481-486.  Hergeeell. 

Ballonaufstiege  iiber  dem  freien  Meere  zur  Erforsohnng  der  Temperatnr  und 
Feuchtigkeitsverhaltnisse  sowie  der  Luftstromungen  bis  zu  sehr  grossen  Hohen 
der  Atmoeph'are.    Yon  H.  Hergesell. 

Oceanography.    B.  Mus^e  Oc^nograph.  Monaco,  No.  64  (1905):  pp.  12.       Allemandet. 

Analyses  des  ^hantillons  d'eau  de  mer  recneillis  pendant  la  Campagne  dn  yacht 
Prinoesse-Alice  en  1905  (kun  etperanta  traduko).    Par  G.  H.  Allemandet. 

Oceanography— Corrents.  Witte. 

Rep.  Eighth  Intemat.  O.  Congress,  1904  (1905) :  408-424. 

Stromungen  der  Lnft  und  des  Wassers.     Von  Emil  Witte.     With  Diagram. 
Oeeanography— Exhibition.  

Exposition  Coloniale  de  Marseille  en  1906.  Exposition  Internationale  d*Oc^no- 
graphie  dee  p^hes  maritimes  et  des  produits  de  la  mer.  Paris.  Size  9|  x  6|, 
pp.  24. 

Oeeanography — Fanna.  Ortmana. 

Rep.  Eighth  Intemat.  Q.  Congress,  1904  (1905) :  618-620. 

Origin  of  the  Deep-sea  Fauna.    By  Dr.  A.  E.  Ortmann. 

Oeeanography— Komenelatnre.    B.8.G.  Jtaliana  7  (1906) :  10-14.  RoncagU. 

Terminologia  e  nomenclatura  delle  forme  del  rilievo  sottomarino.  Nota  del 
comandaute  G.  Roncagli. 

Discussion  of  the  scheme  recently  adopted  by  the  International  Committee,  with 
suggested  Italian  equivalents  of  the  terms. 

Oeeans.  O.  Anzeiger  6  (1905) :  217-220.  Arldt. 

Die  Grenzen  der  Ozeane.    Yon  Dr.  T.  Arldt 

Fbytogeography— Method.  Bxnde. 

Rep.  Eighth  Intemat.  O.  Congress,  1904  (1905):  608-612. 

Die  Methode  der  pflanzengeographischen  Kartographie,  erVautert  an  d*  r  Flora 
von  Sachsen.     Von  Prof.  Dr.  Oscar  Drude. 

Saitmology.  Nntunc.  Woch>nschrift  ^  (l^fi) :  801-810.  


Die  drei  Katastrophen-Erdbeben  des  Jahres  1905.     With  Maps  and  Illustrations, 
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Speleology— lUthodi.  lUrtel. 

La  photographie  souterraine  an  magn^iam.    Par  E.  A.  Martel.    Size  9}  x  6}, 
pp.  411-424.    lllu$traiunu.    Presented  hy  the  Author. 

QBVSSAL. 

Almanac.  


An  Almanac  for  the  year  1906.  Compiled  at  the  offioes  of  the  Survey  Department, 
Ministry  of  Finance.    Cairo,  1905.    Size  9}  x  6),  pp.  104. 

Among  other  uaefnl  tables  is  one  of  standard  times  in  the  varions  continents. 

Ballooning.        Bep.  Eighth  Intemat.  Q.  Ckmgre$8, 1904  (1905):  348-851.       Bmdenger. 

Aerostation  associated  with  the  Study  of  Geography.    By  E.  Y.  Bonlenger. 

Congress.  

Report  of  the  Eighth  International  Geographic  Congress,  held  in  the  United  States, 
1904.  Edited  by  the  Committee  on  Printing.  Washington  :  Government  Printing 
Office,  1905.  Size  9|  x  6,  pp.  1064.  Mape  and  Illuitrationi.  Presented  by  the 
Chngress. 

EdncationaL  G.Z.  11  (1905):  699-701.  Tiioher. 

Die  Fordemngen  der  Geographen  an  die  hohere  Schnle  nnd  die  biologisohe  Be- 
wegung.    Yon  H.  Fischer. 

Geography.  O.Z.  11  (1905):  545-564,  615-629,  671-686.  Hettner. 

Das  Wesen  nnd  die  Methoden  der  Geographic.    Yon  A.  Hettner. 

Geography.  Kraentiel. 

La  Geographic  k  TExpositlon  nniverselle  et  intemationale  de  Liege.  1905.  Par 
Dr.  F.  Kraentzel.  (Travaux  de  S^minaire  de  Geographic  de  TUnivemite  de  Li^ge, 
Fasc.  iii.)    Li^ge :  D.  Cormaux,  1905.    Size  10  x  6),  pp.  36.     lUuUrations. 

Medioal  Geography.        B,G.8.  Philadelphia  4  (1906) :  29-55.  Ward. 

The  Hygiene  of  the  Zones.    By  Prof.  R.  De  C.  Ward. 
An  outline  of  the  general  relations  between  climate  and  disease. 

Bnssia— Langoagei.        Petermanm  M.  61  (1905) :  285-286.  

Ergebnisse  der  Spraohenz'ahlung  im  Rnssischen  Reiche,  1897. 


NEW  HAPS. 

By  S.  A.  RESVSS,  Map  Curator^  R.G.S. 

XITBOPB. 

Anitria-Hnngary.  X.  n.  K.  Militargeographiiehei  Inititut. 

Speziallcarte  der  osterreiohisch-nngarisohen  Monarchic  und  anschliessender 
Gebiete.  Scale  1:75,000  or  1  inch  to  1-2  stat.  mile.  Sheets  (new  editions): 
Zone  6,  kol.  xxviii.,  Mo^iska,  1904 ;  zone  7,  kol,  xxviiL,  Sambor,  1904 ;  zone  IS, 
kol.  XXXV.,  Darabani,  1904  ;  zone  16,  kol.  It.,  Zirl  und  Nasserieth,  1904 ;  zone  16, 
kol.  xxxT.,  Dolhasca,  1904;  zone  17,  kol.  xxxiy.,  Bistricioara^  1904;  zone  28, 
kol.  xxvii.,  Brza  Palanka,  1904.  Yienna :  K.  n.  K.  Militargeographischea  Institnt 
Pnfos  1  mark  eaeh  iheet, 

England  and  Wales.  Ordnanoe  Bnrrey. 

Obdhakok  Subyvt  of  Bholand  and  Walib  : — Sheets  published  by  the  Direotor- 
General  of  the  Ordnance  Survey,  Southampton,  from  April  1  to  30, 1906. 

1-ineh:— 
In  outline,  84,  44,  49,  96,  202,  204,  297.     U.  eaeh  (engraved). 

6-iBcli — County  Maps~(fir8t  revision) : — 
Breeknoekshire,  48  8.w.    Cardiganshire,  16  s.b.    Carmarthenshire,  50  s.w.    Devon- 
shire, 29  8.W.,  80  8.E.,  36  S.E.,  44  s.w.,  54  n.b.,  83  n.b.,  93  n.s.    Lineolnshire,  108  n.b., 
134  S.W.,  147  N.B.,  148  N.w.    Norfolk,  89  s.b.,  91  k.e.,  99  k.b.,  106  n.w.    Bnifolk, 
8  8.B.,  9  N.B.,  18  N.w.    Warwickshire,  24  s.e.,  31  8.w.     Is.  eaeh. 

26-inch— Count?  Mans  (first  revinion):  — 
Cardiganshire,  XXXVni.   16.     3s.     XXXYII.  3,  7,  16;    XXXYIIL   13,   15. 
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U.  6(2.  each.  Carmarthtnihire,  lY.  16 ;  XIII.  15,  16 ;  XIY.  18;  XXII.  3,  4,  7.  8, 
10, 11, 12;  XXIII.  1,  5,  9;  XXIV.  8;  XXV.  1, 12;  XXVI.  9.  Deyomshire,  LJ. 
11,  12 ;  LIT.  1,  5, 13 ;  CXXVII.  14, 16  ;  CXXX.  8,  10,  12,  (15  and  16) ;  CXXXI. 
1,  2,8,  4,  5,  6,  7,  8,  9,  10,  11.  12,  14,  15,  16;  CXXXII.  8,  9;  CXXXIII.  1,  4,  5,  7, 
8,  11,  13,  14:  CXXXIV.  1,  5;  GXXXV.  8,  4,  8 ;  CXXXVI.  1.  3.  Lincdlnaliire, 
LX.  2,  4,  6,  7.  8,  10,  11, 12 ;  LXI.  3.  4,  5.  6,  7,  8,  9,  10,  11, 13, 16 ;  LXII,  2,  3,  5, 6, 
7,  9,  10. 11, 14,  15  ;  LXXV.  1,  2,  3,  4,  5,  6,  7,  8,  9, 10, 11,  12, 13, 14. 15,  Id.  Hor- 
folk,  IX.  8,  16 ;  X.  1,  2,  6. 9,  11,  14,  15;  XVU.  4,  8,  16;  XVIU.  2,  7,  9,  10,  11, 
13,  15;  XXXVII.  2;  XLIX.  9,  10,  11,  14,  15;  LX.  4,  8.  12.  16;  LXI.  1,  2,  5, 
6,  7,  9,  10, 11,  13,  14, 15;  LXXII.  4, 16;  LXXIII,  2,  8,  6,  7,  9,  11,  13 ;  LXXFV. 
1 5  ;  LX  XXI V.  4 ;  LXXX V.  1 , 2, 8 ;  LXXX VI.  3, 4, 7, 8.  Yorkihire  (First  BeFisioo 
of  1891  Survey),  CCLX.  11,  1.5;  OCLXIL  13 ;  .OCLXIV.  18;  CCLXXIV.  11; 
CCLXXVIL  1,  2,  4,  5,  6,  7,  8 ;  CCLXXVIII.  1,  5,  9,  13.  3i.  each. 
(£.  Stanford,  London  Agent.) 

Tranee.  Minittre  de  TlntMeiir,  Paiii. 

Carte  de  la  France  dress^  par  ordre  dn  Ministre  de  I'lnt^rieur.  Scale  1 :  100,000 
or  1  inch  to  1*6  stat  mile.  Sheets  (new  editions):  XVII.-6,  IMtbane  ;  XVIIL-S, 
Cambrai;  XXI.-21,  Le  Creuaot.  Paris:  Miniature  de  Tlnterieur,  Service  Vimnal, 
1906.    Price  0.80  fr.  each  $heet. 

leeland.  Section  Topographiqiie  de  TEtat-Major  General,  Copenhagen. 

Carte  de  Tile  d'lslande.    Scale  1 : 50,000  or  1*8  inch  to  a  stat.  mile.     Sheets: 
49  N.S.,  N.W.,  B.E.,  8.W.,  Vestmannaeyjar ;  59  n.b.,  Portland ;  68  8.n,  Skapt^rtnnga ; 
69  N.E.,  N.W.,  Hjorleifehofdi ;  77  s.e.,  Lomagntipur;  78  n.b.,  n.w.,  lb.,  s.w.,  Kirk- 
jubasjarklauatur ;  79  N.w.,  GriniBstadir ;  87  n.b.,  n.w.,  8.e.,  s.w.,  Oerflafajokall ;  88 
N.B.,  N.W.,  Ingdlfshofdi ;  96  r.b.,  Heinaberg ;  97  n.b.,  n.w.,  s.b.,  Kdlfafelsstadar ; 
106  B.W.,  LoQ.^-Nkgrenni  Reykjavikur  og  HafnarQardar.    Scale  1:250,000  or 
1  inch  to  8*9  stat.  miles.— Reykjavik.    Scale  1 :  5000  or  12*7  inches  to  a  stat 
mile. — Uafnarfjordnr.    Soal^  1 :  5000  or  12*7  inches  to  a  stat.  mile.    Copenhagen : 
Section  Topographiqne  de  TEtat-Major  G^n^ral,  1906.    Presented  hy  the  Chief  of 
the  Topographical  Section,  Copenha^n. 
The  survey  upon  which  these  sheets  are  based  wns  undertaken  during  the  years 
1902-04,  the  necessarv  funds  being  supplied  partly  by  the  Danish  Government  and 
partly  by  the  **  Landskasse  "  of  the  island  itself.    The  map  will  be  published  on  two 
scales,  1 :  50,000  and  1 :  100,000,  the  latter  issue  consisting  of  115  sheets,  while  on 
the  former  scale  each  of  these  sheets  is  divided  into  four  quarters,  making  altogether 
four  times  the  number  of  the  1 :  100,000  soalo.    So  far  all  that  have  been  published  are 
coast  sheets  on  the  south-east  of  the  island,  with  special  plans  of  Reykjavik  with  the 
immediate  neighbourhood,  and  of  the  Westmann  islands.    But  if  the  money  is  forth- 
coming, it  is  hoped  that  the  survey  may  continue,  and  other  sheets  soon  be  ready  for 
issue. 

Judging  from  the  sheets  already  received,  the  manner  in  which  the  map  is 
to  be  produced  leaves  little  to  be  desired.  Relief  of  the  land  is  shown  by  browu 
contours  at  20-metre  intervals,  combined  witli  vertical  hachuring  in  the  more  pre- 
cipitous parts.  On  the  ice- fields  and  glaciers  the  contours  are  shown  in  blue.  Special 
care  has  been  taken  to  indicate  the  surfaoe  features  of  the  land  and  character  of  the 
soil  by  carefully  selected  symbols  and  tints,  and  the  sheets  have  been  well  dra¥ni 
and  artistically  printed. 

Bnsiia.  Topographieal  Dept.,  C^eral  Staff,  8t.  Petersbnrg. 

New  Special  Map  of  European  Russia.  Scale  1  :  420,000  or  1  inch  to  6*6  sUt. 
miles.  Sheets  (new  editions):  18,27,80.  St.  Petersburg:  Topographical  Depart- 
ment of  the  General  Staff,  190.0. 

ASIA. 

India.  Deputy  Conservator  of  the  Port,  Calontta. 

Chart  of  the  River  Hooghly  from  Calcutta  to  Sanger,  from  surveys  made  by  the 
officers  of  the;  River  Survey  Department  under  tlie  direction  of  E.  W.  Petley, 
Deputy  Conservator  of  the  Port,  1904-1905.     Scale  1 :  80,724  or  1  inch  to  13  stat. 
mile.    Calcutta :    Deputy  Conservatory  of  the  Port,  19()r).     Presented  hy  Lieut. 
E.  W.  Petley,  C.I.E.,  R.N.,  Deputy  Conservator  of  the  Port,  CalnUta. 
This  is  a  detailed  and  most  complete  chart  of  the  Hooghly.    In  addition  to  the 
soundings  with  which  the  course  of  the  river  is  thickly  covered,  the  depths  of  water 
are  indicated  by  two  tints  of  blue,  whilnt  sandbanks  are  shown  in  a  light  tint  of  burnt 
sienna.     All  heights  aru  expressed  in  feet  and  refer  to  the  level  of  Kidderpur  Dock 
sill.     Soundings  are  reduced  to  the  levels  of  the  zeros  of  the  local  gauges. 
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Japtn.  Japanese  Imperial  Oeolog^al  Surrey. 

Topographical  Map  of  Japan.  Boale  1 :  200,000  or  1  inch  to  3*1  stat.  miles. 
Sheets:  Sosa;  Yamagnohi.  Tokyo:  Imperial  Geological  Survey,  1905.  Pre- 
tented  by  ihe  Imperial  Oeologieal  Surtfep  of  Japan. 

AlBIOA. 

Africa.  Topographical  Seetion,  General  Btaff. 

Map  of  Africa.  GompUed  in  the  Topographical  Section,  General  Staff.  Scale 
1  :  250,000  or  1  inch  to  3  9  stat.  miles.  Sheet  (Gold  Coast) :  72-0  (Provisional  issue 
without  hills).  London :  Topographical  Section,  Gonenu  Staff,  War  Office,  1906. 
Price  U.  6d.  each  theet,    Preea^ea  by  the  Director  of  Military  Operations, 

Transvaal.  Oeologieal  Sarvey  of  the  Trajisvaal. 

Pretoria  and  environs,  geologically  surveyed  in  November,  December,  and 
January,  1904-1905,  by  H.  Kynaston,  b.a.,  f.g.s.,  Director,  A.  L.  Hall,  b.a., 
F.6.S.,  and  F.  A.  Steart,  f.o.b.  Scale  1 :  31,680  or  2  inches  to  a  stat  mile.  Johan- 
nesburg :  Mines  Department,  Geological  Survey  of  the  Transvaal,  1905.  Preeented 
by  the  Oeologieal  Survey  of  the  Tranevaal. 

The  topography  of  this  sheet  is  from  surveys  made  in  June-July,  revised  to 
November,  1900,  by  No.  1  Survey  Section  under  Major  H.  M.  Jackson,  r.b.,  whilst  the 
geological  colouring:  is  from  the  surveys  of  November,  December,  and  January,  1904- 
1905,  by  Messrs.  H.  Kynaston,  b.a  ,  f.o.s.,  A.  L.  Hall,  b.a.,  f.g.s.,  and  F.  A.  Steart, 
F.Q.s.  Although  an  excellent  separate  plan  of  Pretoria  and  its  environs,  the  sheet 
really  forms  part  of  the  large  geological  survey  of  the  Transvaal  which  has  been 
commenced. 

Tunis.  Service  06ographiqne  de  rArmee,  Paris. 

Carte  topographique  de  I'Tunisie.  Scale  1 :  50,000  or  1*8  inch  to  a  stat.  mile. 
Sheet :  Environs  du  Kef.  Price  1.50  /r .  each  sheet.  Scale  1 :  100,000  or  1  inch  to 
1*6  stat.  mile.  Sheet :  lxii.,  Maknassy.  Prioe  1.20  fr.  each  sheet.  Paris:  Service 
G^ographique  de  TArm^e.  [1906]. 

AECTIC  CKIEAN. 
Barents  Baa.  Breitfass  and  Smimow. 

Carte  bathym^trique  de  ia  mer  Barenz  par  L.  Breitfnss  et  A.  Smimow,  1905. 

Scale  1 : 2,500,000  or  1  inch  to  39  4  stat.  miles.    St.  Petersburg,  1906.    Presented 

by  Dr.  L.  Breit/uss. 

A  chart  of  the  Kara  sea,  giving  depths  in  figures  (metres)  and  four  different  tints 
of  blue  at  100-metre  intervals  from  0  to  400  metres,  and  a  darker  tint  for  depths 
that  exceed  the  latter  figure.  The  valuable  work  done  by  the  Murman  expedition  is 
clearly  indicated  by  the  numerous  additional  soundingB  given  here  for  the  first  time, 
and  which  greatly  increases  our  knowledge  of  this  part  of  the  north  polar  basin. 
Soundings  taken  by  other  expeditions  are  distinguished  by  their  being  underlined  and 
by  letters  placed  near  them.  Attached  to  the  chart  is  a  supplement  giving  soundings 
taken  by  the  ''  Willem  Barents"  and  Wcyprecht  expedition. 

GIVIBAL. 

World.  Bartholomew. 

Atlas  of  the  World's  Commerce.  A  new  series  of  maps  with  descriptive  text  and 
diagrams,  showing  products,  imports,  exports,  commercial  conditions,  and  economic 
statistics  of  the  coantrics  of  tho  world.  Compiled  from  the  latest  official  retnms 
at  the  Edinburgh  Geographical  Institute,  and  edited  by  J.  G.  Bartholomew,  f.b.o.8., 
F.R.B.E.  Parts  ii.,  iii.,  and  iv.  London :  George  Newnes,  Limited,  [1906]. 
Prioe  dd.  net  each  part.     Presented  by  the  PMisher. 

The  contents  of  these  three  parts  of  this  atlas  arc  as  follows : — Part  ii.  Plates :  77, 
Sugar  crop ;  78, 79,  Sugar-growing  countries ;  80,  Sugar  statistics ;  109,  Cotton  supply  ; 
110,  111,  Cotton-growing  countries;  112,  Cotton  staUstics.  Part  iii.  Plates:  81,  Tea 
crop;  82,  83,  Tea-growing  countries;  84,  Tea  statistics;  161,  Tobaooo  supply;  162, 
163,  Tobacco-growing  countries;  164,  Tobacco  statistics.  Part  iv.  Plates:  89,  Wine 
supply;  90,  91,  Wine-growing  countries;  92,  Wine  statistics;  125,  Iron  production; 
126,  127,  Iron-mining  countries;  128,  Iron  statistics.  Each  part  contains  a  continua- 
tion of  Mr.  Taylor's  list  of  commodities  of  commerce,  and  upon  the  back  of  each  of  the 
plates  there  are  interesting  diagrams  aod  statistical  information  referring  to  the 
subjects  dealt  with. 
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CHAXT8. 


} 


Admiralty  Gharts.  Hydrographic  Departmant*  Admiralty. 

Charts  and  Plans  published  by  the  Hydrographic  Department,  Admiralty,  dnring 
January  and  February,  1906.    Pretented  by  the  Hydrographer,  Admiralty. 

Sootland,  east  coast : — Logie  head  to  Nairn.    3s. 

Norway,  west  coast : — Yarbolmen  to  Tiotta.    3«. 

Spain,  south-west  coast : — Lagos  bay  and  approaches.     2s. 

Cuba,  western  portion  (Preliminary  issue).    2s. 

Cuba,  eastern  portion  (Preliminary  issue).    3s. 

South  America,  east  coast: — Uruguay  river.    Parts  I.  stnd  IL 

Juncal  island  to  Concepcion  del  Uruguay.    3s. 
South  America,  east  ooast : — Uruguay  river.    Parts  IIL,  lY.,  and 

V.    Concepcion  del  Uruguay  to  Concordia.    3«. 
Malay  peninsula : — Approaches  to  Singapore.    3«. 
Anchorages  on  south  coast  of  Celebes.    2«. 
Japan  : — Southern  approachci  to  Hirado  Kaikyo.    3s. 
New  Zealand : — Great  Barrier  island,  ports  and  anchorages.     2s. 
New  Zealand :— Omaha  bay  to  Tiri-Tiri  Matangi,  includiiig  Ka- 

wau  bay.    3s. 
Harbours  and  anchorages  in  the  Sandwich  islands : — Maalaea 

bay,  Kahului  harl>our.     2». 
Franco,  west  coast :  Bidassoa  river  to  pointe  d'Arcachon.     Plan 
added  : — Higuer  road. 
2804  Chile : — Plsns  on  the  west  ooast  of  Patagonia.    Plan  added : — 

Port  Mu&oz  Gamero. 
2248  Mexico,  south-west  coast : — Anchorages  in  the  Gulf  of  California. 

New  plan : — San  Lorenzo  channel. 
674  m  =  6*5       Africa,  east  coast :— Dar  es  Salaam  and  adjoining  anohorages. 

New  plan : — Dar  es  Salaam  harbour. 
100a  m  =  3'6       Africa,  north-east  coast :— Rds  Galw^ni  to  Bds  Hafiin.      Plan 

added  : — Oloch  and  Damo  anchorages. 
750  India,  west  coast :— Sheet  zii.    New  plan : — Alleppi  road. 

2196  m  =  30       Celebes : — Sketch  plan  of  anchorages  in  southern  part  of.     New 

plan : — Labuan  Blanda. 
957  m  =/^^^l  ^^''^  ^^  ^^  Philippine  islands.     Plans  added: — Port  Nasipit, 

~(7'25/       Kagayan  anchorage. 
1472  Plans  on  the  south-west  ooast  of  Australia.    New  plan : — Koom- 

banah  bay. 
(/.  />.  FoUw,  AgenL) 

Oharti  Oanaallad. 

Ro.  Gsnoellsd  bj  Ha. 

87    Cape    St.    Vincent    to 


No. 

Inches. 

3547  m 

=  10 

8538  m 

=  1-45 

2680  m 

=  1-45 

3579  m 

=  01 

3580  m 

=  0  1 

3549  m 

=  0-7 

3550  m 

=  14 

3543  m 

=  0  14 

2674  m 

=  var. 

1527  m 

=  1-99 

2559  m 

=  1-99 

1998  m 

=  1-99 

3534  m 

/2-99 
-\7-26 

2665 

strait  of  Gibraltar.    Plan  on 
this  sheei    Lagos  bay 

2579    Cuba,  western  portion. 


New  plan. 
Lagos  bay  and  approaches 2680 


Preliminary  Chart. 
Cuba,  western  portion 2579 

2580    Cuba,  extern  portion.    {^'SUKte'nll^rtion 2580 

2991    River  Congo.    Kissangaf 

to  Camoens  point. 
8161    Biver  Ck>ngo.    Camoens 

point  to  Princes  island. 
9    Arabian     sea.      Winds! 

and    currents    during     the> 

S.W.  monsoon.  | 


2674    Anchorages    on     south 

coast  of  Celebes. 
2559    New    Zealand.      Great 

Barrier     island    ports    and 

anchorages. 
1998    New  Zealand.    Kawaujjj^^  ^^^^ 

island.  I     _      -     . 


New  chart. 
Anchorages  ou  south  coast  of  Celebes .     .    2674 

New  chart 
Great  Barrier  island  ports  and  anchorages    2559 


lOrMahnrangi  harbour  ana      ^Tnti^w""^''* '«'^"«': '-'-«»■.     ,^ 
approaches.  J  ^ 
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Ho.                                                                                       Cancelled  by  No. 

1377    Harbours    and  anchor-]  New  chart 
a^es  ia    Sandwich    islands.!     Harbours  and  anchorages  in  the  Band- 
Plan  on  this  sheet    Kalului  |        wich  islands.    Maalaca  bay.    Kahului 
harbour.  J        harbour 3534 

^    Erratum. — Chart  No.  1982c  Parana  river,  sheet  3,  is  not  cancelled  by  Ohart  No.  3558, 
as  shown  in  Bi-monthly  List  for  November  and  December,  1905. 

Oharts  that  have  received  Important  Correetioni. 

No.  1178,  England,  west  coast : — Trevoee  bead  to  Bull  point.  2496,  Scotland,  west 
coast: — Sleat  sound.  1185,  England,  east  coast: — River  Thames,  Sea  reach. 
2180a,  Orkney  islands,  northern  portion.  21806,  Orkney  islands,  southern  portion. 
2910,  France,  west  coast : — Entrance  to  Gironde  river.  79,  Spain,  north  coast: — 
Ferrol,  CoruBa  and  Betanzos  inlets.  72,  Spain,  south-west  coast :— Entrance  to 
rivers  Tinto  and  Odiel,  Port  of  Hnelva.  1195,  Spain,  east  coast: — ^Approach  to 
port  of  Barcelona.  2378,  Black  sea : — Bug  river.  2205,  Black  sea : — Kertoh 
strait.  1638,  Gulf  of  Mexico: — Breton  sound  to  Demiere  island.  546,  South 
America,  east  coast : — Espiritu  Santo  bay  and  Port  Victoria.  1337,  South  Ainerica, 
Magellan  strait :— First  narrows  to  Sandy  point  631,  Chile: — Smyth  channel 
from  south  entrance  to  Fortune  bay ;  1003,  Africa,  east  coast : — Pungue  river, 
Beira  harbour.  6a,  Gulf  of  Aden,  sheet  i  : — Eastern  portion,  including  Sokotra 
island.  66,  Gulf  of  Aden,  sheet  ii. : — western  portion.  1006,  Gulf  of  Aden,  Bas 
Galw^ni  to  Ras  Hafun,  sheet  ii.  2028,  Malacca  strait,  Singapore  : — Keppel  (New) 
harbour.  1995,  Malacca  strait : — Singapore  road.  2760,  Sumatra,  west  coast : — 
Acheh  head  to  Tyingkok  bay.  9416,  Eastern  archipelago.  Western  portion. 
Sheet  ii.  942a,  Eastern  archipelago.  Eastern  portion,  Sheet  i.  971,  Philippine 
islands: — Semirara,  Ilin,  and  Ambolon  islands,  etc.  1269,  Cochin  China: — 
SaYgon  or  Don  nai  river.  1601,  China,  north-east  coast :— Wusung  river.  3225, 
Japan  :— Simonoeeki  strait  to  Maruyama  zaki ;  1674,  Australia,  east  coast : — 
Brisbane  river.  2123,  New  Guinea,  sheet  vii. : — Orangerie  bay  to  Bramble 
haven.  2124,  New  Guinea,  sheet  viii. : — Louisiade  archipelago,  Bramble  haven 
to  Rossel  island. 

North  Atlantic  and  Mediterranean.  Meteorological  Oi&ce. 

Pilot  Chart  of  the  North  Atlantic  and  Mediterranean  for  May,  1906.  London : 
Meteorological  Office,  1906.    Price  6d.    Presented  by  the  Meteordogicdl  Office. 

North  Atlantie.  U.S.  Hydrographio  Offlee. 

Pilot  Chart  of  the  North  Atlantic  Ocean  for  May,  1906.  Washington :  Hydro- 
graphic  Office,  1906.    Preeented  by  the  U.S.  Hydrographie  Office, 

North  Paciflo.  TT.8.  Hydrographio  Offlee. 

PUot  Chart  of  the  North  Pacific  Ocean  for  May,  1906.  Washington  :  U.S. 
Hydrographio  Office,  1906.     Preeented  by  the  U.8,  Hydrographio  Office, 


PHOTO0BAPHI. 

Bahamas.  Allen  and  Barbour. 

Sixty  photographs  of  the  Bahamas,  taken  by  Dr.  G.  M.  Allen  and  T.  Barbour,  Esq., 
1904.     Preiented  by  T.  Barbour,  Esq. 

These  photographs  were  taken  during  Messrs.  Allen  and  Barbour's  zoological  ex- 
pedition to  the  northern  part  of  the  Bahama  group,  an  account  of  which  is  given 
in  their  **  Narrative  of  a  Trip  to  the  Bahamas."  The  vegetation  types  are  specially 
interesting. 

Great  Abaco:— (1  and  6)  Narrow  path  through  the  mangroves;  (2)  Water-worn 
undermined  shore;  (3)  Undermined  shore  of  .^olian  limestone:  (4)  The  camera 
pointed  up  against  the  clouds ;  (5)  Dr.  G.  M.  Allen  collecting ;  (7)  Our  collecting 
headquarters ;  (8)  West  shore  of  Great  Abaco ;  (9)  The  Bahama  wild  duck.  Little 
Abaco:— (10  and  13)  A  sting-a-ree,  Dasy&a^is  Lastata;  (11  and  15)  Limestone  cave; 
(12)  Liocephalus  Carinatus;  (14)  A  cave ;  (16)  Limestone  clifis ;  (17)  Sisal  plantation ; 
(18)  Herons  hiding  on  nost  New  Providence  Island: — (19)  Street  in  Banestown; 
(20  and  21)  Interior  vegetation ;  (22  and  23)  Roadside  vegetation  ;  (24)  Loading  live 
turtles  on  S.S.   Origdba,  Nassau;  (25)  Live  young  flamingoes  for  sale  as  food  at 
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NsMBQ ;  (26)  BMidanoe  of  B.  S.  JohDetone,  colnoisl  magiatntte,  Navan ;  (27)  Nea 

watet-froDt,  Nowuu ;  (28)  Boyal  pnlmi  near  Naisaa ;  (29)  LoadiriK  Hpnaratiu  m 
•whoonet  WOliam  B.  Alban/,  Nauani  (30)  Qiant  silk  cotton  tree,  Naaaau  :  (31  ant 
32)  Tree  oaoti  oeai  Naaaaa :  (:^)  A  gardeu  near  Nanan :  (^4)  CocoDQt  i^Tore,  Nasaaii ; 
(35-37)  iDland  regetation  neu  Nawan ;  (38)  QovBcnmont  Hooae,  Niusan  ;  (39)  Ne^ro'i 
osbianearNassHii.  Gntnd  Bahama  :^40)  Mao^rroTsa  ;  (41  and  42)  loland  v^getatioil; 
(43)  The  outer  ivamp  od  north  shore  of  Giaod  Bahama:  (44)  Tame  flamiogo:  (49] 
Hr.  Owen  BtjaDt  UQd  Mr.  T.  Barbour.  Great  Sale  Gaf  :~(46)  HaDgrove  vegetstioo  ; 
(47)  CWmoranta'  neita  id  mangroyeg;  (48)  Hbark,  Oaleoeerdo  Ugrinum :  (49)  Twd 
heruDB  at  their  Deit,  John  Dowoer  Caj ;  (50)  Shore  Teeetation,  Great  Gnana  Caj; 
(51)  Collecting  birds  at  HoraiaeCa;:  (52)  Carchariai  Maimbpeinii,  StraQKera  Caj- : 
(53)  LiucBlvDe  («Tes,  Lubber's  Quarter*  Cay;  (54)  Shell -lortoise and  flamingo;  (55) 
Part  of  our  crew  and  a  tiger  shark ;  (SC)  BreaJifiiBt  while  under  way :  (57  and  SO) 
Dredgiag  for  zoiilogioal  apecimeiu  among  tbn  northem  Bahamas :  (58)  A  tame  (Hgate 
bird:  (60)  A  tame  man-o'-war  hawk :  (61)  Mr.  Owen  Bryant 


U(l  and  2)  BhuaaTal,  a  etatJoD  OD  the  Great  Indian  Penioaula  Bnilway:  (3)  The 
Bailway  lualitute.  Bhuaaval ;  (4  and  9)  Boenea  in  a  nullah,  dry  arnaon  :  (6)  Temple  in 
Ahmodua^c:  (7)  GiTJug  awny  tbo  reDt-rolla  to  Tillage  offloen,  Ahmednagar:  (8) 
Bouree  of  the  Qodaveri;  (9)  Biver  front  at  Naiib:  (10)  Totanmal,  a  plateau  in  the 

Somaliland.  SwaTaa 

Pifty-aii  pbotographaof  Somaliland,  taken  by  Miss  Frances  L.  Swayne.    FrenTited 
by  Jfus  Fnincei  L.  Stpayne. 
Hits  Swayne  Tisited  Somaliland  in   the  early  part  of  the  present  year,  and  baa 
brought  back  with  her  a  very  good  little  aet  of  photographs,  copies  of  which  stie  has 
added  to  onr  coUeotion.     As  will  be  seen  by  the  titles,  the  subjects  are  well  aelected 
and  typical. 

(1)  View  of  Berbcm  from  the  harbour:   (2)  Camp  under  date  palms  at  Dubar; 
(3)  Pig  tree  at  Bihciidula :  (4)  Gorge  at  Bihendula :  (5)  Tree  at  Lower  Sheikh :  (G) 
Some  of  the  GommissioQcr'a  oamel  oorps:  (7)   Two  camel  sowara:   (S)  Somali  aheep 
and   Peraian  ram:    (t))   SomaJi  sheep:  (10)   Commissioner's  camp  at  Shaikh;   (U) 
J  Cameta  driven  by  girl :  (1*2)  NntiTeuaraTau;  (13-15)  Camels  with  European  baggage : 

(16)  Euphorbia  trees  near  Oommissioner'a  camp,  Shuikh  ;  (17)  Glade  near  militia 
camp,  Sheikh:  (18)  Camel  waiting  for  tlie  mail-bag,  t^beikh ;  (19)  Somali  graves, 
Bbeikb :  (20)  Burden  camels  feeding  on  thorn -bushes :  (21)  Group  of  servants  at 
Sheikh  :  (22)  Sowars :  (2:1  and  24)  Militiaman ;  (2.i)  Eessaldar  Major  Mona  Farsh : 
(:;ti  and  27)  H^  camp-uiun  ;  (28)  Head  cnmp-man  preparing  to  take  olt' hia  aaddie: 
(29)  Aakar,  Ajal  Yunia  sub-tribe;  (30)  Girl,  Ayal  Vuuia  sub -tribe ;  (31)  Women  and 
girls  picking  up  sticks:  (3-2)  Woman  gathering  sticka :  (33)  Womnti  and  baby;  (S4) 
¥'our  men ;  (3.'i)  An  old  man ;  (36)  Abyssinian  gitrdener :  (37  and  3S)  Somalis  making 
cedar  walking-sticks  :  (39)  Group  of  Somalis:  (40)  Gnmp  of  Habr  Yunis:  (41)  Inside 
a  "karia;"  (42  and  43)  Boy  luinding  his  own  calves;  (44)  Komali  in  plaid  tobe ; 
(45)  Camp  within  600  feet  of  the  summit  of  Waggar,  Golia  range:  (46)  BervanU' 
quarters  at  Waggar:  (47)  Camp  nt  Dura  Ass  ;  (50)  View  from  Dura  Ass,  looking  wast; 
(51)  View  from  Dara  Am,  looking  south-west:  (52)  View  near  Dara  Ass  camp:  (53 
and  54)  Solitary  cedar  near  Darn  Ass  camp :  (55)  View  about  half  a  mile  from  Dara 
Ass ;  (56)  Specimen  of  road  between  Dara  Abb  and  Sheikh. 

H3.— It  would  STMttly  add  to  tlia  value  of  tho  ooll«ctloQ  or  P>ot<v 
■rapha  wbloh  has  been  eotabUahed  in  th»  Hap  Boom,  U  all  the  rellowa 
of  the  8oalet<r  who  have  taken  photograpba  dnrlng  their  tniveU,  would 
finwaid  ooplea  of  thua  to  the  Map  Onrator,  by  whom  they  will  to* 
acknowledged.  Bhonld  the  donor  have  purohaoed  the  photosrapha.  It 
will  be  neefol  fbr  raftranoe  if  the  name  of  the  photographer  and  Ua 
addnaa  an  given. 
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Improved  Methoda  for  finding  Altitude 
and  Azimuth,  etc.,  112  f 
Amazons — 

Northern,  Dr.  Kocli's  travels,  505 
Amboina — 
Description  g^lc^que  de  I'llo  d* Am- 
bon :  R.  D.  M.  Verbeek,  415 1 
America — 
Atlas       znr      Entdecknngsgcschichte 
Amerikas :   F.  Eunstmann,  K.  von 
Bpruner,  and  G.  M.  Thomas,  121 1 
Carte  d' America  di  Giacomo  Gastaldi : 

a  Grande,  116 1 
Discovery  of,  by  Northmen  in  the  Tenth 

Century:  N.  L.  Beamish,  llSf 
French  Dominions  in  North  and  South, 
Natural  and  Civil  History  of:  Th. 
Jeffreys,  1191 
Geogpraphicnl  Society's  Medal  presented 

to  R.  F.  Scott,  638 
Maps  illustrating  Early  Discovery  and 
Exploration  in:  V.  H.  Paltsits,  107 f 
Unbekante    Neue  Welt:    O.    Dapper, 
119t 
America,  Central — 
Climate    of     the    Central     American 

Plateau:  G.  Michand,  110 f 
Gebirgsbau  und  Boden  dee  Siidlichen 
'    Mittelamerika:  K.  Sapper,  519 1 
Gebirgsbaus  von  Mittelamerika,  Gmnd- 

ziige  des :  K.  Sapper,  519  f 
Maps :  Geologisohe  Karte  des  siidlichen 

Mittclamenka:  K.  Sapper,  221  f 
Meskitokiiste,   Ethnographischen    und 
arch'aologischen   Untersuchung  der: 
J.  Neuhaus,  110  f 
Mexican  and  Central  American  Anti- 
quities :  E.  Seler  and  others,  215  f 
Vulcangebieten    Mittelamcrikas    und 
Westindiens :  K.  Sapper,  418  f 
America,  North — 
Boundary  between  British  Possessions 
in,  and    the    United    States   under 
Treaty  of  1783,  Corret^pondence  re- 
lating to,  also  Supplemental  Reports 
relating  to  Boundary,  121  f 
Nomenclature  of  the  North  American 
Cordillera  between  the  47th  and  53rd 
Parallels  of  Latitude:  R.  A.  Daly, 
586 1 
Pan-American  Railway,  Geography  of 

the:  C.  M.  Pepper,  518 1 
Ptwt-glacial   Dispersal    of    the    North 
Atncricin  Biota:  C.  C.  Adama,  048 1 


America,  North — eonHnued, 
Procedencia    de    los    pueblos    Ameri- 
canos :  A.  CastellanoB,  518  f 
Reise    in   den   Prairien  und    Seenge- 
bieten  von  Nordamerika:  A«  Oppel, 
214 1 
America,  South — 
Earthquake   of    January    31,    1906.. 

407 
Maps:  Philip's  Comparative  Series  of 
Large    Scnoolroom     Maps,    124  f : 
Regions    des    Hants    Plateaux    dc 
I'Am^rique  du  Sud :  V.  Huot,  525  f 
My  then  und  Legenden  der  Siidameri- 
kanischen  Urvolker:  P.  Ehrcnroich, 
318 1 
Quichua  spreohende  Indianer  an  den 
Ostabhangen  der  Anden  im  Grenz- 
gebiet  zwisohen  Peru  and  Bolivia: 
E.  Nordenskiold,  lilt 
South  American  Pilot,  Part  II.,  418  f 
Structural  lines  of,  632 
Through  Five  Republics :  P.  F.  Martin, 

317 1 
Voyage  .  .  .  aux  Cdtes  d'Afrique,  Dc'- 
troit  de  Magellan,  Br^sil,  etc..  Rela- 
tion d'un :  Le  Sieur  Froger,  119  f 
American    Geographers,   AMOciation   of, 

Annual  Meeting,  305 
Amirantes  islands,  Indian  ocean,  202 
Amundsen's  Arctic  Expedition,  92 
Amur — 
Decorative  Art  of  the  Amur  tribes: 
B.  Laufer,  212t 
Anania,  L.   d'.  Universale    Fabrica   del 

Mondo,  1181 
Andalusia — 
Geographical  Researches  in,  L.  Siegert's, 
193 
Anderson,  C.  W. :  see  Harrison,  J.  B. 
Anderson,  R.  J.,  Flora  of  Connaught  as 
evidence  of  the  former  connection  with 
an  Atlantic  Continent,  644  f 
Andersson,  G.,   Nacbeiszeitliche    Klima 

von  Schweden,  313  f 
Andes — 
Areentinischen     Cordilleras     de     los 

Andes :  R.  Hauthal,  519  f 
Cordillera  of  the.  Nomenclature,  589 
Andresen,  P.,  Bisherigen  Stromungen  in 

der  Nordsee,  etc.,  522  f 
Andrews,  A.  W.,  Northern  Cliffs  of  the 

Land's  End  Peninsula,  210  f 
Anert,   E.    E.,   Puteshestviye    po   Man- 

churii.  •i96§ 
An  Gead  Loch — 
Bathymetrical  Survey  of,  578 
Geology  of,  584 
Ang  rmann,  E.,  Observationas  geologicas 
en  una  ascenoion  al  Citlaltepetl  (Pico 
de  Orizaba),  632  §,  6i7t 
Angot,  A.,  Temperature  de  la   France, 

209 1 
Ann^e  Cartographique :  F.  Schrader,323  f 
Antarctic — 

Argentine  Stations  in  the,  202 
Belgian  Expedition :  Expedition  Ant- 
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arctique  Beige.   R^nltats  da  Voyage 
da  Belgica  en  1897-1899.  .260,  419  f 
BodeDformen  and  Bodentemperataren 
dc8  siidlichen  Eismeeres :  G.  Scbott, 

215 1 
Comparative  view  of  the  Arctic  and 

Antarctic:  F.  A.  Cook,  520 f 
Discovery,  Continaity  in  the  conduct 

of.  Letter  from  Sir  C.  Markham  on 

the  need  for,  206 
Ditrovery,  Voyage  of  the :  R.  F.  Scott, 

76  § 
Expeditions,  M.  Bame*s,  206 
Expeditions,  Recent,  and  their  Results  : 

G.  von  Noumayer,  259  • 
Exploration,  Baron  von    Richt)iofen*s 

unfinished  memoir  on,  15 
French   Expedition:  Rapport  pr^limi- 

nairo    de    Toxp^dition    antarotiqae 

fran9aise:  J.  B.  Charcot,  112  f 
German    Expedition :    Some    Resalts, 

262 
Glaciation,  16 
Maps :  Meerestiefcn  im  SUdpolargebict 

naoh  dem  Stand  der  Kenntnisec  bis 

1905:  G.  Schott,  125 1 
Meteorology    and     International     Co- 
operation  in  Polar  Work :   H.  Ar9- 

towski,  520t 
Photographs  taken  during  the  French 

Antarctic    Expedition :    J.    Charcot, 

222 1 
Roches  drapiives  grenaes  de  la  Terre 

de  Graham   rccueilliee    par    Texpe- 

dition  antarotiqae  da  Dr.  Charcot: 

E.  (Gordon,  419  f 
Scottish  National    Expedition :    Some 

Resalts,  261 
Sieg:e  of  the  South  Pole :  H.  B.  Mill,  1 12  f 
Btreitfragen  der  antarktisohen  Klima- 

tologie:  W.  Krebs,  112t 
Siidpolarforschang,     Erg^bnisse     and 

Ziele  der:   F.   Freihorr   von   Rich- 

thofen,  215t 
Swedish  Expedition :  Some  Results,  261 ; 
El  Alfdrey  Sobral.  Drama  on  Verso 
y  en  un  Acto,  dividido  en  Cnatro 
Cuadros:  A.  A.  Diaz,  215  f 
Two  Years  in  the  Antarctic:    A.  B. 
Armitage,  112  f 
Antwerp — 
Port  of  Antwerp,  Scheme  for  the  Ex- 
tension of  the  (Foreign  Office  Rep.), 
98 1 
Apianus,  P.,  Coemogiaphia,  118  f 
Arabia — 

Revolt  in :  A.  Vambdry,  416  f 
Arabic     and     Persian    Manuscripts    in 
Library  of  Calcutta  Madrasah,  Cata- 
logue of  the :  Kama  'lu  'd-dia  Ahmad 
and  Abdu  '1-Muf,'tadir,  523 1 
Arana,  D.   B.,  El  Doctor  Don  Rodolfo 
Amando     Philippi,    116  f ;     Historia 
Jeneral  de  Chile,  317 1 
Arapahoe  Glacier  in  1905:  J.  Henderson, 
418 1 


Arch»ological  featoree  of  the  Ordni 

Survey  Maps,  165 
ArchtBology — 
Ancient  Earthworks  and  Fortified  '. 

closures,  Report  of  Committee,  21 
.  Archer,  F.  B.,  Gambia  Colony  and  1 

tectorate,  646  f 
Arctic — 
Air-ship  project,  W.  Wellman*8,  635 
Bathy metrical  Researches  in  the  Ar 

Ocean,  Dr.  Nansen's:  £.  Hull,  11 
Beaufort  Sea:  The  next  great  An 

Discovery :  Sir  C.  Markham,  1  * 
Comparative  view  of    the   AroUc  i 

Antarctic :  F.  A.  Cook,  520  f 
Currents  in  the  Arctic   Ocean,   let 

from  R.  A.  Harris  on,  310 
Diarium  Kauticum,  sea  Vera  Deecrip 

trium  Navigationum  ...  ad  Sept 

trionem  :  G.  de  Veer,  120  f 
Driftwood  in  the,  6,  11,  14 
Expeditions :  Amundsen's,  92 ;  E.  Mi 

kelsen*8,  201,  207,  408,  507;  A. 

Harrison's,  635 
Kxpi^dition  de  A.  G.   Nathorst.  ^  £ 

chorches  oc^anographiques :  F.  AJr 

blom,  419 1 
Exploration  aerostat ique  an  P61e  Nci 

Projet  d' :  P.  Marcillac,  112  f 
Land,  Evidences  of,  near  the    Norl 

Pole :  R.  A.  Harris,  520  f 
Land  norden  for  Beringatnedet  eg  c 

Ekspedition   dertil :    E.    Mikkelse: 

419t 
Nordostdurchfahrt  ftir  die   Sohiflabr 

Bodeutung  der :  J.  Hermann,  318  f 
Nortii-West    Passage,   F.    Naneen   o 

History  of,  201 
Vegafarden :  A.  P.  Hovgaard,  318  f 
Arctic  Seas— 
Hydrologifiche     Untersuchnngen      in 

Europaischen    Eismeer:    K.   Knipo 

witsch,  420t 
Ar9towski,  H.,  Antarctic  Meteorology  an< 
International    Co-operation     in    Fola 
Work,  520  f ;  Projet  d*une  exploratioi 
syst^matique     des     regions     polairei 
520 1 
Areschoug,  F.  W.   C,    Underaokoiiiga 
ufver  de  tropiska  vaxtemas   bladbyg 
gnad    i   jamforelse  med   de  Arktiski 
och  boreala  v'axtema,  420  f 
Argentine  Republic — 
Canal  del  2sorte,  Conversacidn  aobre  e 

proycoto   en    ejecuciun   del :    L.  A 

Huergo,  519t 
Gcografia  Argentina :  C.  M.  Urien  ant 

E.  Colombo,  623  § 
Maps :  Estaciones  meteorologicas  el  3< 

de  Abril  de  1904.    (Oficina  Metcoro 

logica    Argentina),    124  f;    Tiemu 

dcstinadas  para  Colonizacion  Agrl 

cola.      (Ministerio    de    AgrionltoTR 

Buenos  Ay  res),  124  f 
Observaciones  magndticas  efectoadaa  ei 

1895-1897:  O.  Doering,  418  f 
Pampas  formation,  461 
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Argentine  Republic — cofUinued. 
Quebracho  and  Cotton  in  the  Argen- 
tine   Chaco   (Foreign   Office    Rep.)f 
109 1 
Scientific  Stations  in  the  Far  South, 
202 
Argyll — 
Geology  of  Mid-Argyll :  J.  B.  Hill  and 
others,  414 1 
Arldt,  T.,  Grenzen  dur  Ozeane,  650  f 
Armagnao,  J.,  Udo  Excursion'  aux  Lacs 
du  Kilo  sur  la  Fronti^re  de  Mao^oine 
et  de  Bulgarie,  515  f 
Armenia — 
Journey  in  Armenia   and    Karabagh, 
Preliminary  report:  Grinev8ky,21l  f 
Armentia,  N.,  Limites  de  Bolivia  con  el 

Peril  por  la  parte  de  Caupolic&n,  519 1 
Armitage,  A.  B.,  Two  Tears  in  the  Ant- 
arctic, 1 12 1 
Amo— 
Navigazione  dell'  Arno,  Leonardo  da 
YiDoi  negli  studi  per  la :  M.  Baratta, 

312 1 

Artaria's  Eisenbahn-  und  Postkarte  von 
Oestorreich-Ungam :  A.  Freud,  218  f 

Ashmore  Islands,  Annexation  of  the,  201 

Asia — 
Central :  Colonel  Bruco's  journey  in, 
()28;  Barrett  and  Huntington's  ex- 
pedition in,  177,  627  ;  French  Expe- 
ditions in,  87 ;  Scientific  Results  of  a 
Journey,  1899-1902,  vol.  2,  Lop-Nor  : 
S.  Hedin;  vol.  6,  Meteorologie :  N. 
Ekholm,  101  f,  60G  § ;  Works  of  the 
Expedition  of  the  Imp.  Russ.  Geogr. 
Society  in  Central  Asia  in  1893-95 : 

V.  T.  Roborovsky,415t 

Dritte  Asiatische  Forschungsreise  des 
Grafen  E.  Zichy.  Bd.  V.  Sammlung 
Ostjakischer  Yolksdichtungen :  J. 
Pdpay.  211 1 

East:  Enumeration  of  all  the  Plants 
known  from  China,  Formosa,  etc. : 
F.  B.  Forbes  and  W.  B.  Hemsley, 
516 1 ;  Far  East,  The  :  A.  Little,  73  §, 
103 1;  My  Travels  in  ChiDu,  Japan, 
and  Java:  H.  H.  Raja-iRajgan  Ja- 
gatjit  Sing,  495  §;  Note  suUa  Coro- 
^raflu  dtl  Teatro  della  Guorra  Russo- 
Giapponese :  L.  Giannitrapani,  415  f ; 
Re-shaping  of  the  Far  East :  B.  L.  P. 
Weale,  415 f;  R^altats  geograph- 
iques  du  Trait^  de  Portsmouth,  103  f  ; 
Structure  de  TAsie  orientale  d'apres 
les  travaux  r^ents :  L.  Gallois,  102  f 

Eastern  Caliphate,  Lands  of  the:  G. 
Le  Strange,  621  § 

Journal  of  John  Jourdain,  1608-1617: 
W.Foster,  414 1 

Jungle  Trails  and  Jungle  People:  C. 
Whitney,  103  t 

Map  of:  A.  Arrowsmitb,  121  f 

Mast  and  Sail  in  Earope  and:  H.  W. 
Smyth.  421  f 

Keise  duroh  Yorderasien  im  Jahre, 
1904  :  E.  Zttgmayer,  315  f 


Asia  Minor — 
Forschungsreise  im  westliohen  Klein- 

Asien :  A.  Philippson,  516  f 
In  Anatolia :  L.  Vannutelli,  416  f 
Maps:  Karte  von  Eleinasien:  R.  Kie- 

pert,  123  f,  525  t 
Reise    in    das    Gebiet  des    Erdschias 

Dagh  :  D.  A.  Penther,  212  f 
Russo-Turkish  Frontier  Commission  in 
1857-58 :  E.  R.  James,  416  f 
Assab  or  Assat,  Abyssinia,  gold  workings 

at,  546 
Assam — 
Khasis,  Syntengs,  etc..  Note  on  the: 

P.  E.  T.  Gurdon,  314  t 
Trade,  Report:  H.  C.  Barnes,  103 1 
Association   of   American    Geographers, 

Annual  Meeting,  305 
Astrolabe — 
Elucidatio  Fabrioo)  Ususque  Astrolabii : 

J.  Stoefller,  120  f 
Trattato  dell'   Uso  et  della  Fabbrica 
deir  Astrolabio :  E.  Danti,  119  f 
Astronomy — 
Ban  doa  Fixsterosystems  mit  besondercr 
Beriicksiohtigung    der     photometri- 
schen  Resultate:  H.  Kobold,  318  f 
Great  Gnomon  of  Florence  Cathedral : 

W.  E.  R.,419t 
Handbuch    der  Geographischen   Orts- 

bestimmuDg   filr   Geographon    und 

Forschungsreisende :    A.     Marcusc, 

400  § 
Aswan  cataract,  Nile  river,  58 
Atbara  river,  54 
Atchley,  C. :  tee  Lucas,  C.  P. 
Athens — 
Topographic  von  Athen:  W.  Judeioh, 

414 1 
Atkinson,  F.  AV.,  The  Philippine  Islands, 

211 1,  494  § 
Atlantic — 

Har  en  Landbrygga  uf  ver  Nordatlanten 
fuDnits  i  postglacial  tid  ?  H.  G.  Sim- 
mons, 216  t 

Maps :  Pilot  Chart  of  the  North  At- 
lantic and  Mediterranean  (Meteor- 
logical  Office),  127 1,  222 1.  323  f, 
427  t,  526 1,  655  ;  Pilot  Chart  of  tho 
North  Atlantic  (U.S.  Hydrographic 
Office),  222  t,  427  t,  526  f,  655 

Schwankungen  der  nordatlaiitischon 
Zirkulation :  W.  Meinardus,  319 1 

Wahrsoheinlichkeit    von    periodischeu 
Schwankungen  in  dem  Atlantischen 
Strome  und  seinen  Randgew&ssern : 
O.  Pettereson,  522  f 
Atlases — 

Ann^e  Cartographique :  F.  Schrader, 
323 1 

Atlas  historique :  M.  C,  avec  des  dis- 
sertations par  M.  Gueudeville,  121  f 

Atlas  minor:  G.  Mercator,  121;  ditto: 
J.  Blaeu,  N.  Visscher  and  F.  de  Wit, 
121 1 

Atlas  Universel  de  G&graphie :  V.  de 
Saint-Martin  et  F.  Schrader,  526  f 
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BritUh  Empire,  Historical  and  Modem 

Atlas  of  the:  G.  O.  Robertson  and 

J.  G.  Bartholomew,  125 1  « 

Eiitdeckongsgescbicbte  Amerikas,  Atlas 

znr :  F.  Kunstmann,  E.  von  Spruner 

and  6.  M.  Thomas,  121  f 
Uarmonia  macroousmica  sev  Atlas  uni- 

yersalis  et  noyns  totius  universi  creatl : 

A.  Gellarius,  121t 

•Spiegel  der  Zeevaerdt*:  L.  J.  Wag- 
henaer,  204 

World*s   Commerce:   J.  G.  Bartholo- 
mew, 526  f,  658 1 
Atmosphere — 

Exploration  de  Tatmosphbre  libro  au- 
deesns  de  TOo^n  Atlantique:  H. 
Hcrgesell,  521  f,  650 

Exploration  of  the  Atmosphere  over  the 
Tropical  Oceans :  A.  L.  Botch  and 
L.  T.  de  Bort,  319  f 
Audoin,  — ,  Notice  hydrographique  sur 

lo  lac  Tchad,  316  f 
Aufsess,  O.  Freiherr  von.  Die  physikal- 

ischcn  Eigenschafton  der  Seen,  498  §; 

UntersQchongen    liber    die  Erbohung 

der  Temperatur  am  Grunde  der  Seen, 

318t,  408§ 
Austin,  H.  H.,  Award  to,  500 
Australasia — 

Fortsobritte  der  geographischen  For- 
schangen  und  Beisen  im  Jabre  1904, 
Aastralien  und  die  Siidsee :  F.  Um- 
lauft,  217 1 
Australia — 

Australi&obe  Alpenlandsohaft :  B.  ?on 
Lendenfeld,  215  t 

South  Australia.  Journal  of  Explora- 
tions in  Central  Australia:  A.  A. 
DaTidson,  520  f,  683  § 

Upheavals  and  Depressions  in  the 
Pacific  and  on  the  Australian  Coast : 
W.  C.  Thomson,  520  f 

Western,  Meteorology  of :  W.  E.  Cooke, 

520 1 
Austria — 
Seen  des  unteren  Inntalcs  in  der  Um- 

gebung  von   Rattenberg  und    Kuf- 

steio :  J.  Mullner,  208  t 
Austria- Hungary — 

Ethnology  of:  R.  Richardson,  413 1 
Maps :  Artariu's  Eisenbahn-  und  Post- 

karto    von  Oesterreich-Ungam :    A. 

Freud,  218  f ;  Spezialkarte  der  (ister- 

reiobisch  -  ungarischen      Monarchie 

(K.     u.     K.     Militargeograpbisches 

Institut),  651 1 
Azara,  F.  de,  Geografia  Fiaica  y  Esfe'rica 
de    las    Provincias    del    Paraguay    y 
Misiones  Guaranies,  296  § 
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Bacoabi,  E.,  I    grandi  laghi    Africani, 

105 1 
Baddeley,  M.  J.  B. :  see  Ward,  C.  8. 


Baden-Powell,  B.  F.  S.,  Science  Tear- 
Book  for  1906 ..  218 1 
Baffin  Bay— 
Eistrift  aud  dem  Bereich  der  Baffin-Bai 
beherrscht  vob  Strom  und  Wetter :  L. 
Mecking,  520  f 
Bahamas — 
Photographs  of:  G.  M.  Allen  and  T. 
Barbour,  655  f 
Bahr-el-Ghazal— 

Territorial  Arrangements,  629 
Baikal,  Lake — 
Hydrographical  Expedition  on    Lake 
Baikal,  Observations  of  the :  F.  Dri- 
shenko,  212t 
Bailey,  F.  M.,  Photographs  taken  on  the 

British  Mission  to  Lhasa,  528 1 
Bailie,  J.  C,  T.  C.  Hinds,  and  F.  R.  N. 
Findlay,  on    the   Pastoral  .  .  .  Capa- 
bilities   of   East  Africa   Protectorate, 
105  t 
Balch,  H.  E.,CayfrneBetles  Conrs  d'Eau 

soutcrrains  des  Mendip  Hills,  414 1 
Baldacci,  A.,  Arbeiten  der  beiden  italien- 
ischen  Studienmissionen  1902  und  1903 
in  Montenegro,  318  f 
Baldit,  A. :  see  Bruubes,  B. 
Balfour,  A.,  First  Report  of  the  Wellcome 
Research   Laboratories  at  the  Gordon 
Memorial  College,  Khartoum,  104 1 
Balfour,    H..    remarks:     '* Anthropogeo- 
graphical  Investigations  in  British  New 
Guinea,"  866 ;  •*  The  Rhodesia  Ruins," 
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Balkan  Peninsula — 
Military    Geography   of   the:   L.    W. 
Lydo  and  A.  F.  Mockler-Ferryman, 

97  t 
Turkish  tribej  in  the :  B.  A.  Moshkoff, 

97 1 
Balloons — 
Aerostation  associated  with  the  Study 
of   Geography :    E.    V.    Boulenger, 

651 1 
Ballore,  F.  de  M.  de,  Tremblomenis  de 

Terre,  3l9t 
Balogh,  M.,  Mittlere  Hohe  des  grosson 

ungarischen  Tieflandcs,  99  f 
Baltic — 
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Meereswa»<ers,  li4t 
San  Francisco — 
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Sapper,  C. :  see  Seler,  E. 
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Schaffer,  F.  X.,  Cieologiflchcn  Ergebnisso 
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215  t ;   Meereatiefen  im  Sudpolargebiet 
nach  dem  Stand  der   Kenntnifese   bis 
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Borgie,  Kinloch,  and   Hope  Basins, 
144  *;  Part  XI.  Lochs  of  the  Btauly 
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land :  J.  E.  Shearer,  210 1 


Scotland — cotUinued, 

Plant-remains    in    the    Scottish    Peat 
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Sea-water — 
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Gunt-er  containing  the  Description  of, 

not 

Seiches — 

Recent!  stndi  sulle  sesse  e  lo  sesse  nei 
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British  New  Guinea,  225  ♦,  347  * 
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tum City,  etc.,  321  f 
States,   Forma' ion    of,   A.    Kirchhoff  on 

the,  510 
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ADTBBTffiSMBirra. 


BURBERRY  GABARDINE 

FOR  TENTS,  SUITS,  AND  TOP-COATS. 


NATURAL    WARMTH. 


V  tor  ass  111  mail/  c]imat«a.  .  .  .  We  n^uircd  it  to  ke«p 
out  ibB  keen  «ige  of  the  wind,  Mid  for  thia  it  was  kdminbly 
silnpted,"— C«pt»ip  Sixyn,  B.N.,  iu  "The  Voyage  of  tbp  Dit- 


I,  R.N.,  writing  OD  "  Life  in  the 
i«,  siiye;  "  We  put  wiadcoieriDgi 
lurbsrry  over  oui  thick  clothing. 


NATURAL    COOLNESS. 

TnvelliuiF  ill  PaleBtiue,  I  found  the  most  cool  thing  te 
■  ■      ■  ■       irihi 


four  tiabanli 
Holaworthy,  North  Dt 


— EUn-ARU     DOHALDBOa, 


THORN-PROOF. 

"  Burbpiry  euiU  reaiat  Ihe  thoms,  while  khaki  o 
other  ihaotiiiK  eoUoni  are  torn  to  nga."  —  Hajo 
PowKLL-CoTTOH  10  hla  work,  "  In  Unknown  Aiiica.' 

A    SINE    QU^    NON. 

"  A  strong  pair  uf  glasaea  or  a  telescope  ia  a  lirw  qaS 
non,  aa  i»  a  good  Burberry  Gabardine  coaL" — Mi. 
tlKXKin'H  Pkil-uaku  in  "The  Newfoundland  Guide 
Bouk,"pp.  48-M. 


BURBERRYS  £  HAYMARKET.  LONDOH. 


PORTABLE   WOOD 

AND 

IRON    BUILDINGS. 

To  suit  any  Cliiii»t«  or  Sitnatioa. 


BUNGALOW  RESIDENCES.  COTTAGE  HOME! 

SANATORIA.  COTTAGE   HOSPITALS, 

REVOLVINQ  8HELTERB.  ETC. 

Ksnnels,  Poultry  Houses,  and 
appliances  of  every  deseriptlon. 


KHmMt.  Ktnnri,  !■ 


•a':S£. 


BOULTON  &  PAUL,"'' 

Manufaclurers.  NORWICH,  England. 


MOYA 

TYP£fVJRIT£R. 

With  Its  Univcraal  K.'Tlxmri,  Cliangoibl* 
T}'|H>,Aiituuinualin|inwivii.ViBibloWritiaK, 
bun  hII  tho  iulTiiulH);aiuf  tbi' mc»t  <>xpeiiBiTa 


The  Hoja  Typewriter  Co,,  Leicester, 


NOTIOE, 

INSTBUCnOM  FOR  INTENDING  TBAVELLEBS. 

CndT  the  atOuirUt  of  0^  Qmmea  o/llf  B.aM. 
Amngemeuta  hare  been  made  for  the  lutmotlati  of  In  tending  tnTellen  tn  the  foUowlug  ■nbjeali  :— 
SnrTtmui;  and  Happing,  inolnding  the  Siing  of  podtioiia  by  Ajtrtntomia*!  OlaMiaUuui.     Hj 

Hi.  B.  a.  Biiteb,  r.B.A.s.,  Hap  Curator  of  the  Boole^. 
0«olo^,  inalnding  practioal  training  In  the  fleld.     Under  tha  niperinteiidBnee  of  the  Dlnatnr' 

Qeoeral  of  the  Qealogtoal  Boirej. 
Botan;.     Under  the  niperintendenoe  of  Uie  Direclor,  Bonl  Gardeoc,  Raw. 
Zoology.    B^  Dr.  B.  BonDUB  Bbabfi,  Natural  Hictorj  Uiueiiin,  Bonth  Kenalagtefi. 
AnthropoloKiaal  UeoanremeDt*.    Under  the  Baperintendenee  of  Dr.  J.  Q.  OAsacn,  AntliK^o- 

logioal  uistitate. 
PhotogiaDb?.    Bj  Hr.  John  Tbohwm,  Author  of '  Phxitognphlo  Dluliatiou  of  China  aad  lb 


Feople,  and  other  vorki. 
9orof(W7.    Bt  Dr.  H.  B.  Mi 
Ontflt  and  Health.    Dr.  CBARua  F.  HuvoKV,  Beetetarj  of  the  TraTaUen'  Health  Bur 


T)fm[y.    By  E 

andHealth. , ^ 

The  leMoni  ar«  given  oo  dsya  and  at  honn  arranged  between  the  Inatnietor  and  the  piniU.    Tkl»l* 
fbi  the  lenoni,  at  2t.  Gd.  for  eaoh  honr*!  leMon,  mntt  be  pieTlonaly  praoored  at  Uie  OSoea  of  the  BocMj. 


The  India  Ruhber.Gutta  Percha,  A  Telegraph  Works  Co.,Lt(l. 

DYNAMOS,    HOTORS,    SWITCHBOARDS,    CABLES,     &o. 


loUer  CoTering.  Football  Bladder*,  Lawn  Tannii  Balla,  MoaUad 

WATSaPBOOF    OABJEEHTS    AXTD    FABBICB. 

EBONITE  :  Sorew8toppers,8beet,Tnblng,Bod,  Pnmpa, Butlerr Cella, luioUton,  Fhotogiaphla 

and  Surgical  Appllanoei.    8p«Dialitiea  for  Chemical  Woi^ 
GUTTA    PERCHA:    ^o'^  I^l>>  Tablng,  Belting,  Bneketa,   BoMei  r<»   Flax    Bpianfni;, 

Sheet  and  Tutne. 

BRANCHES i 


in  Stmt.  BRISBANE:   Edwint  BttHt. 

IS.  HirtluBm  Slnel.  BUKBO»  AVRES  ;  CiU*  B«      . 

Dalldlnn  HmUctdm.  Btn^WATO  (KHODNSIA):  Afrncr  Cbanbn*. 

Imt.  CALCUTTA  ;  1-1,  ritalta  p1kh._ 

BBblik:'iV«"""-'--"" "  - ,- 

QLABGOW:  «,  t,  A  «,  Both]  Bichuge  Bqnue.  HBLBOUBNE:  lt4,  ninden ateesl. 

LtVEKPOOL:  M, Cutle Stnot.  Pl!:BTU(W.A.):ill,Q<Mm'*EBfldliia^WllUBBaB«l. 

HAMCHESTKB :  >,  Sdmi  Btnet  (<Mj\  BYDKBY  :  W»,  OCBCRa  StnM. 

uiriur<i(Fi-i  IF  n»_YYNE;  M,  Wstola  BowL  

l«.  High  BlrMt.  FBAHCS :  (MhH-«t,  BDiilanid  SrtwrtDCOl,  FAUB. 

AoBelBUHt.  ifurto-PKBaAH  (BriDHt-Ofaa>. 

Works:  SILTEBTOWN,  LONDON,  £. 
Head  Ofaces  &  Waiehooses :  100-106,  Cannon  Street,  LONDON*  S.C. 


HERBERT  BLOGKLEY,  "'°%''°"  LUHD  &  BLOGKLEY 

(Late  VHTER,  Established  1801), 

Watch  &  Clock  Makers 


41,   DUKE   STEEET,    ST.    JAMES'S.    LONDON. 


ADVKBTIBIMUITB.  t' 

!  Cook's  Tours  to  Norway, 

1  CONDUCTED    PARTIES. 

■  WESTERN    NORWAY.  -  Leaving     ovory    Tuettday    and    alternate    Salurdays. 
■  14  guineas. 
THE   FJOUDti,  LAKKB,   and   MOUNTAINS   af  NOKWAY.  -Uaving  June  5, 

1!>;  July  3,  17,  ;il  ;  Aug.  14  and  28.     18  guineas. 
SOUTHERN    and    WESTERN    NORWAY.— Leaving  fortnightly    during    Juno. 

July,  and  Auguit.     20  guineas. 
LAKES,    laVEHS.   and    FORESTS    of   SWEDEN.— Leaving    fortnightly,  from 
June  2nd.     21  ^uintae. 
I  DENMARK  and  SWE]>EN.— Leaving  fortnightly,  from  July  4tb.     25  guineaa. 
I  Inc^liiBive  Tared,  jiroviiliDg  Irave),  hok'la,  excuraiona.  fei-H.  tniDgrcrB,  convoj^nnci  of  bagjpigc, 

ooiiductor,  ulc. 


INDEPENDENT   TOURS. 

By  thu   principal    Riiiluav.  gt«Btas]iip,  unil 
OurrinijeRoDUifltotlieNclKWKGlANFJOBDfl. 
NOUTH  CAl'E.iH.a  >i11  iKriH  ..f  SCANDINA- 
'   VIA,  with  or  withuut  buti'l  uciMiiimii.lHtioii. 


PLEASANT    CRUISES. 

I.CHving  nt  rrpqueiit  iiiletvnia  throughout  the 
SiiuHon  by  tliit  li<l1o»iD|.-  Ilrst-ulaaa  eteamprs  :— 
VEL-rie.    lH'HIli,     MIONIGHT  SUN. 
ST,  SUNNIVA.  ItAONVALU  JARL.  VEGA. 


THOS.  COOK   &  SON, 

i,in>OAT£  cncvs,  lokson,  and  beanches. 


ADMIRALTY  CHARTS. 


The  Latest  Editions  of  Charta,  Plana, 

and  Sailing  Directioni,  publightd 

by  the  Admiralty. 


J.  D.  POTTER, 


Admiralty  Agent 
by  Appointment, 


145,    HINORIES,    LONDON,    E. 


OPFICIAI.     CATALOaUB     OF     CHARTS     (SBO     PAOBS),    Im. 

An   AbriJgeJ   Catalogue   of  Charts   and   Nautical   Books   (Free   on    Application), 


BOOTS    FOR    EXPLORERS. 


DOWIE    &    MARSHALL 

(btaMWMd  HU> 
HkTe  for  many  ymn  miide  a  tpeoial  itndy  of  the  TarioiM  kindi 
of  boots  required  for  difTeioDt  olimates,  and  they  havs  had  tha 

gratUoation  of   pleuinft  many  TraTellera,  Inolading *" — 

of  the  B.G.S,,  from  the  time  of  Dr.  John  Bae  of  Arotia  I 
Sir  II.  M.  SUniey,  the  ATriciaD  Explorer. 
Ooamtry  Otutomeri  thould  temt,  ai  giMe 

pair  of  old  booti  and  ouaitui  of  tie  feat. 
Only  tbe  beat  bond-aewn  Boots  are  made. 


.455, 


WEST    STRAND,    LONDON. 

(3  doon  from  Tntalgax  Siinaie.} 


ADYBBTISBiaBNTS. 


o 


ROYAL   GEOGRAPHICAL   SOCIETY. 

THE   SOCIETY'S    PUBLICATIONS. 

THE  GEOGRAPHICAL  JOURNAL.    Inraed  monthly.    DeUveied  free  to  aU  Fellowi ;  ptki 

lo  Non-FtoUowi,  2i. 

JOURNAL    OF    THE    ROYAL    GEOGRAPHICAL   SOCIETY    (OLD     SERIES), 

18Sa-l880.    60  yolnmea,  8to.    Price,  to  Noii*F«llow«,  £1  ptr  toL  nett ;  lo  Fellowt,  lif.  par  toL 

PROCEEDINGS  OF  THE  ROYAL  GEOGRAPHICAL  SOCIETY  (OLD  SERIES), 

18Bft-l8t8.    aa  TolomeB,  Svo.    In  ptfta,  to  Non-Fellows,  U. ;  to  Fellowt,  M.  per  pert. 

PROCEEDINGS  OF  THE  ROYAL  GEOGRAPHICAL  SOCIETY  (NEW  SERIES)^ 

oooeieta  of  14  yolomee,  extending  from  1879  to  1893. 


Bech  Yolnme  coven  on  an  ayerage  840  pagea,  tbe  lelUng  price  being  18f.  per  toIvom.    Theae  Tolamea  oonHtMIe  a  ntmi 
klnaU  ....  -  —  ^^^ 


of  exploration  and  geographical  work  in  all  parts  of  tbe  world.     In  toe  14  yolomee  there  an  some 
nnmerone  illnstrations  of  characteristic  scenerj  in  the  least-known  parts  of  tbe  workL    It  Is  beliered  theft  a 
set  of  tbe  /YoosecUnys  would  be  a  yalnable  addition  to  public  libimriee  and  other  inattUttloQe,  wfaUe  nan; 
Indtvidnals  might  wish  to  have  the  yolomee.    The  series  is  now  olliBred,  boond  in  doth,  si  £6  per  est. 

SUPPLEMENTARY  PAPERS. 

In  addition  to  the  Pnceedin^t,  the  Society  has  Issoed  foor  Tolnmes  of  **8appleaientar7  Papen,**  ooiitalnlM[  a  Ismi 
nomber  of  Memoira  and  Narrativee  of  considerable  length,  beeidee  seyeral  yaloable  BlbUograpUea.  TImm  wfU  be  iiii 
for  half  price,  £a  for  the  foor  yolomee.    Theae  contain  oyer  80  M^ls  and  nnmeroos  Illostnitiooe. 

HINTS  TO  TRAVELLERS.— The  eighth  leyiMd  edition,  edited,  under  a  Oommittee  of  tbe 

Ooondl,  by  Johh  Oolks,  v.h.a.8.,  late  Map  Corator  and  Inatmotor  to  the  Societj.  Price  16s.  nett ;  to  Fallowa,  at  the 
Hoose  of  the  Society,  lOs. 

TRIGONOMETRY— PLANE  AND  SPHERICAL.    With  the  loTestigatioo  of  some  of  the 

more  Important  Fonuolie  of  Practical  Astronomy  and  Sory^ng.  Specially  arranged  for  the  nee  of  Siodeots  ettwlti 
the  Royal  Geographical  Society's  coarse  of  instroction.  By  t.  A.  Bksvxs,  v.a.A.8.,  Map  Cormior  and  Inatroctor  \n 
Practical  Astronomy  aod  Sunreying.    Price  6f .  nett. 

HINTS    ON    OUTFIT   FOR  TRAVELLERS    IN   TROPICAL   COUNTRIES.    Bj 

CHARuts  FoRBKS  Harfokd.  m.a.,  m.d.    Prics  1«.  3<l.  nett. 

CATALOGUE  OF  THE  LIBRARY  OF  THE  R.G.a    Edited  by  Dr.  H.  B.  Mux.    Priee, 

to  FeUows,  as.  Od. ;  to  Non-Felkms,  U.  nett. 

THE  YEAR-BOOK  OF  THE  SOCIETY,    braed  annnaUy.uid  sent  gratis  toFeUowioo 

application  to  the  Chief  Clerk,  1,  Sayile  Row,  London,  W. 

SYLLABUSES    OF    INSTRUCTION    IN    GEOGRAPHY.    L  In  Etementary  Bohooli. 

IL  In  Secondary  Schools.    Single  copies  gratis  on  application  at  1,  Sayile  Bow,  W. 

EXTRA    PUBLICATIONS. 

THE  FIFTY  YEARS'  WORK   OF   THE   ROYAL  GEOGRAPHICAL   SOCIETY. 

By  Sir  Cukmrmts  it.  Markbam ,  K.O.R.,  v.r.s..  President.    Sftf  pp.    Price,  to  Non-FeUowi,  fts.  nett ;  to  FalWwa,  is.  tl 

THE  LANDS  OF  CAZEMBE.    LACERDA'S  JOURNEY  TO  CAZEMBE  IN  179B. 

Translated  and  annoUted  by  CapUin  B.  F.  Bcxrtoh.  271  pp.,  with  Map.  Also  Joomey  of  tbe  PombelroB,  P.  J.  Beprtsls. 
and  Amaro  Joe6,  acroae  Africa  fit>m  Angola  to  Tette  on  tlie  Zambese.  TranslatedbjB.  A.  Bradlb.  And  a  giniailef 
the  Joomey  of  MM.  Monteiro  and  Oamitto.     By  Dr.  C.  T.  Bbxr.    Price,  to  Non-FUfowa.  fts.  nett ;  to  FUIowr,  U.  M. 

THE  PAMIRS  AND  THE   SOURCE    OF   THE   OXUS.     By   Hii   BxoeUeooy  Lotd 

CvKtOK  or  Krdlrstoh.  83  pp.  royal  8yo,  with  many  Illoatrations  and  large  new  Map  of  the  Pamirs.  PrloSb  bovad 
in  half<alt  to  Non-Fellows,  U.  neU ;  to  Fellows,  St. 

THE    TOPOGRAPHY   OF   THE    BATTLE   OF   PLAT.£A.    By  G.  B.  Gbuvdt,  B.A. 

Price,  boond  in  half-calf,  to  Non-Fellows,  fts.  nett ;  to  Fellows,  as.  Od. 

NOTES   ON   THE   KURIL   ISLANDS    By  Captain  H.  J.  Bnow.    Syo,  88  pp.,  with  two 

large  Charts,  reyised  by  Captain  Show.    Pric^  in  boards,  to  Non-Fellows,  4s.  nett ;  to  Fellows,  at. 

EASTERN  PERSIAN  IRAK.    By  General  A.  Houtum-Sohikdlbb.    8to,  182  pp.,  with  Map. 

Price,  to  Non-Fellows,  fts.  nett ;  to  Fellows,  3t. 

A  JOURNEY  ON  THE  UPPER  MEKONG,  SIAM.    By  H.  Wabihgtqh  Smttb.    Sixty 

Ulostrattons  and  three  Maps.    Pric^  to  Non-Fellows,  It.  6d.  nett ;  to  FeUows,  4t. 

SUPPLEMENT     TO     THE     BIBLIOGRAPHY     OF    ALGERIA,    FROM    THE 

KABUBST  TIME  TO  18M.    By  Sir  Lamrrrt  Platvair,  K.aM .0.  Pric^  to  Non-Fellows,  fts.  nett ;  to  FeUowa^  as.  U. 

BAAP  OF  THE  KARAKORAM   HIMALAYAS.    In  two  sheets,  with  text.    By  Sir  W 

Martiv  Corwat,  11.A.    Prio^  to  Non-Fellows,  fts.  nett ;  to  Fellows,  at.  6d. 

HISTORICAL   ATLAS  OF  THE   CHINESE   EMPIRE.    By  B,  L.  OxaraAM.    Prioe, 

lo  Noo-FeUows,  SOt.  nett ;  to  Fellows,  ITs.  Sd. 

SURVEYING    AND    EXPLORING    IN    SIAM.    By  Jamss  MoCabtht.    Large  Maps  of 

Slam  and  many  Illnstrations.    336  pp.  8yo.    Price,  to  Non-FeUows,  lOt.  6d.  nett;  to  Fallows,  St.  Od. 

THE  DISTRIBUTION  OF  RAINFALL  OVER  THE  LAND.    By  Dr.  A.  J.  Huran- 

soH.    Price,  to  Non-Fellows,  ftt.  nett ;  to  Fellows,  St.  Od. 

ON  THE  RESULTS    OF   A  DEEP-SEA    SOUNDING    EXPEDITION    IN    THE 

NOBTH  ATLANTIC  DUBINO  THE  SUMMEB  OF  1899.  By  B.  S.  Prarr,  m .nwT.aa.  With  Notes  oa  Tamperatoie, 
Deep-Sea  Depoeits,  kc.    By  Sir  Johh  Murray,  K.aR..  v.r.s.    Price,  to  Noo-Felkma,  ftt.  nett ;  to  Fellows,  at.  Sd. 

ARCTIC  PAPERS  FOR  THE  EXPEDITION  OF  1875.  A  selection  of  Papers  on  Aietle 
Geography  and  Ethnology.  Beprinted  and  presented  to  the  Arctic  Expedition  of  ISTft,  by  the  PresUent,  OdodcU,  aai 
Fellows  of  the  Boyal  Oeogr^hlcal  Society.    Price,  to  NoQ-FeUow^  U,  6d.  nett;  to  Fellows,  ftt. 

THE  ANTARCTIC  MANUAL,  FOR  THE  USE  OF  THE  EXPEDITION  OF  1901. 

Edited  l^  Ororqr  Mdrrat,  r.r.8.    6oa  pp.  royal  8yo.    Price,  to  Non-Fellows,  lU.  nett ;  to  Fellows,  10s. 

JOURNEY    TO     LHASA    AND    CENTRAL    TIBET.    By  Sabat  Ohahdba  Dab,  oxb. 

Edited  by  the  Hon.  W.  W.  Bookhill.  Maps  and  niostratlooa.  asft  pp.  8yo.  Price,  boond  in  ctoth,  to  Mon-FUlow^ 
lot.  Od.  nett;  to  Fellows,  U, 

NEW  MAP  OF  THE  RIVER  CONGO,  in  Ten  Sections  on  Five  Sheets.  Scale  1 :  500,000 
(8  miles  =  1  inch).  By  the  Bey.  Qroror  Qrrhrrll.  In  small  portfolio,  with  Mwnarandwm.  Price,  to  Nsa- 
Fellows.  lOt.  neU. ;  to  Fellows.  Ot. 

ON  RECENT  CONTRIBUTIONS  TO  OUR  KNOWLEDGE  OF  THE  FLOOR  OF 

THE  NORTH  ATLANTIC  OCEAN.  By  Sir  JoBR  Murray,  K.C.S.,  V.R.S.,  and  B.  B.  Prakr,  iLnisr.aR.  Frias,  to 
Non-Fellows,  ftt.  nett ;  to  Fellows,  at.  6d. 

AN  EXPEDITION    INTO   THE   CENTRAL  TIAN-SHAN  MOUNTAINS    By  Di. 

GOTTFRIKD  Merzracurr.    Prlce,  to  Non-Fellows,  lat.  nett;  Fellows,  9t.  nett. 


ADTSBraBUBNTS. 


^^ROMUK'^^'^^r'^^y 


iF«c  dfect  GO  Ploora, 
Sn  ttH  Nktloiul  GaUny, 
T«teG«thiT.  etc 


POLISH. 


jO  ^,^^  f^  Special  Kinds 

Preserves,        3^  i^^i^- 1  if  i  '"'' 

and             jBli^^«sA*JLI  '''^^  '"'^  Brown 

I''"<**s          SifvPi^S^Grw;  Boots, 

Fumiture,       SHllV^r'^ilw  ""^ 

Floors,          i^i^  il    -*  1  J  Brown  and  Black 

Unoleum,        ^M.crTl ''m»'!'  '  Harness, 

Hlffhly  Conoentpated.           Use  Little  and  Rub  Uffhtly. 


In  Tliu,  8dq  6d.,  Ib^  and  Sa.,  EverTwhen. 

'  RONUK,"  Ltd.,  Partsiade,  near  Brighton. 

Uindon  Dspdt:  86,  YORK  ROAD,  UMBETH,  8.E.        Minoheater  Dapat :  286,  DEANSQATE. 


An  Expedition  into  the 
Central  Tian  Shan  Mountains. 

Carried  out  in  the  Years  1902-3. 

BY    DR.   GOTTFRIED    MERZBACHER. 

With  Numerous  Illustrations  and  a  Neio  Map. 
Demy  8vo.        Price  12s.  net. 


PUBLISHED  FOK  THE  KOYAL  GEOGRAPHICAL  SOCIETY  BY 
JOHN  MURRAY,  ALBEMARLE  STREET. 

Price  lo  Felhwe,  at  the  Soci«tg'i  Botite,  1,  Savile  Boa,  W.,  9:  net. 


.-»rar^i«        THEORIGINAL  CELLULArI 

^^  T*  HEA^-m.CST  Sh;RTS  *yz^  UNOEPWEAH 

1   t      ^>  1  ICWUX  or  IX:?AnaB  sots  £»3£X  «--»-.»  k^xn. 


a^sw9r!*^4M 


DR.  J.  COLLIS   BROWNE'S 
CHLORODYNE. 


COUGHS, 

COLDS, 


ASTHMA. 
BRONCHmS. 


71/E  ogiai.\AL  A.\D  a\Lr  aC.Vf/.VE. 

CHLOBODYITE  i^s!  "'"—'■'■'■ 

CHLOBODTNE  ;^^ -—7  =.«  -  c-.^  caiv 

CHLOEODYHE  g^t^S"""""' "■"" 

CHLOBODTNE  S^^.""  '  =^-*-'-  ■"• 
CHLORODYNE  S^'  -  -"  ^  ■="  '  «=«*" 
CHLOBODTNE  LSL  ti  SSi*""""  ""^ 


OF  AIX  CEEXISTS.  Is.  Ijd..  2s.  »d..  ud  4>.  Sd. 

Sole  Manufacturers:  J. T.  DAVENPORT,  LtiL,  UWOON. 


ADVBRTI8KIUINTB. 


INDEX    TO    ADVERTISEMENTS. 


mm  M  MiA«r  (•  flMH,  U 
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Timraft  Work*  On..  Ud.  ... 

Pgodg  for  TrkvaUer*. 


Vnmltnr*  ft  Floor  Pollah. 


"assrj, 


BaM  riKoiU,  Bila IS 

BaplaTHoM Conr     1 

■M  tor  TrKT«U«n 


Kadloinea  *  KmUotua  Omoi- 

Browns,  Dr.  ColU* <1 

Bnmni^  WeUsoiukOi) 

DtaiMfaidkOD.  C««r      3 

KtuliitT >■ 

pHk»,T>»vl«kOo 0>wr 

Motor  Oara,  AooOMorlea,  «to. 

liewttaoo'i  Uu*K«  -...    16 

CrilcblCT.  J. S. k O.,  Ud 

OntBttw*. 

GallglnrCMhlDgCa. tS 


Photo  BnKMiT* 
Art  BBprodiHUOD  4 
B4l«.  S«u,  k  Di 

Fhotovr&phlo  Ontflta. 
a«n,c.  iT ....^........._... 


BnnHonkFaol  ... 


re  Wove  Roofing  Cr>.... 

UoB,  W'.  k  A.  K.  ... 

lUlu  k  Oh,  Ud.  ... 
>T,  Joba 


BUabnl,  Idwud... 


w'^Ci 


■ftorgnr  Oatflta. 

Stoi«a  for  HxpedlUoiiB,  *o. 

Bllver.  8.  W.,  «  On.,  ud  Ban. 

J4inln  EdglnBtDIl <»nr      1 

Binu^  PbUiii,  Lid.  .„ it 

Taekv,  J«pk  . • 


Tenta. 
■■.sbshSm.'  k  "'.'.'."  lJii.''.Z~'Z 
Sllnr,  K.  W.,  Jt  Co.,  ud  En- 
'      KdCington CUMT 


Ortant-ruUtoUM. 


M^T^m 


1^  TfpnrlMr  Ok 

YMTjpevrtlHCkisLU. 

Wktoh  *  Olook  Xaker*. 


WinM  *  Spirlta. 


Pleasure  Cruises  to  NORWAY 


BY    THE    ORIENT    COMPANY'S    S.S.    "  OPHIR," 

C8U  ToiiH  lloR.,  10,0()0  H.P. 
Vmiting  BERGKN,  ClUnVANGRN,  BALIIOLMF.N,  MUNDAL, 
LOEN,  MKROK,  NAES,  ttnd  ODDK. 
|Q   Daj-H' delighldil  Cruise  For  |0   UiiiiieaR  and  upwards. 

■  III,-  ,lf<im^r  will  aim  riril  Tr-mlkj-m  al  Ih.-  limr  of  Ihe  CoPunalion  tf 


leth  A.  30lh  Juno. 
14th  &.  28tli  July. 
11th  &,  25th  Aug. 

On  Ihi  gril  rrtiin-  ih  ./i 


i  F.  QREEN&CO.  I    Head 

f  ANDERSON,  ANDERSON  JtCO.     ( 
ie  i«ll<T  Jim.  lU  E.  FmAurek  Jkhix.  iMdm 
M.  OKlapur  Strut.  Ijmdon.  .1.  R 


It  Knd  Branek  Ogtet, 


PICTURESQUE 
^  BUNGALOWS. 

.2^  «   Kvcry   ilpaoriiition  of    Pnrtnble    Buildini^B    (Home 
nnd  KxiHirt).  Itilliarrl  Knome.  Stables.  Halls, 
Cl'ib  HnaseH.  SaDslnria. 


WIRE-WOVE  ROOFING  Co  , 

108,  aTT£EN  VICTORIA  ST.,  LONDON,  E.C. 


5,  LONDO 


I  and   TalMi  mim  ; 
lOOTT,  LONDON." 


PIGGOTT  BROTHERS  &  Co.,  Ltd. 


MANCrAOTDREBS  Or 

TEHTS  AND  CAIIP  EQDIPIEUT 

Of  eTOry  desert ption. 
Special    Lightuieight,     Waterproof 

Tenia  for  Exploring  Expeditions. 

Foldiag   BedttMl*,  T>blM,  Obun, 

Hotqnito  Cnrtaiiu.  Slsaping  8k«kB, 

Kitbsfi,  WttCTproof  Clatlung, 

Portable  Cooking  Appar&tOB, 
Canteens,  Btovea,  Flltera, 
Water-coolers,  Tool  Caaea, 
Camp  Iiantsros,  Air-Ught 
TrunkB, 


WHttfor  our   Tmt  and  Camp 
K-juijrmait  Catalogva, 

67,    68    &    69. 

Bishopsgate  St.  Without, 

LONDON,    E.C. 


^ 


^ 


Is^  HAPPY  IS  THE  MAN  Is'il 

t  players -J 
Navy  Mixture 

-^     FOR    HE    FORGETS    HIS   CARES     ^ 

and  in  the  company  of  his  pipe  rests  content.  Its 
purity,  Iragrance  and  careful  blending  of  the  choicest 
Tobaccos,  add  a  new  delight  to  smoking. 


Mild,l/t 


SOLD    IN    TWO    STRENGTHS— 


The  Med. 

John  Final  ud  Som,  Noit 


ES     -^-^ 

nt.     Its        I 
choicest        I 


Medium,  1/6" 

U  the  most  popultr.  WK\mi 

.m.  will  forwiid  tcMlM  unpla  pM  free  n  C^§ 

mcolionlng  ihii  paper.  *»3\* 


ADTRBTIBSUBNTS. 


HOTEL    METROPOLE, 

NORTHDMBERLAND  AVENUE.  TRAFALGAR  SQUARE, 

LONDON 


WHITEHALL    ROOMS, 

BEST     IN    LONDON 

MEETINQS, 

BANQUETS. 

WEDDING    RECEPTIONS, 

BALLS, 

AT   HOMES,  Etc. 

Gordon  Hotels,  Ltd. 


BALE.     "  HOTEL   VICTORIA," 

{QuiU  near  Central  Bailaay  Blation.) 

nnt«lMt  FmbII;  Honte  ot  old  repnUtion.    I^Mj  quite  Tenewad.    Fine  Large  Hall,  New  S&lon, 

•od  OoDTsraation  Boonu.     Bettaaniat.     Electrio  light  and  ocntral  lieating  is  whole  honw. 

NEW    BATHS.        LIFT.        aOOD    CUI6INE.        MODERATE    CHARQEa 

Hsnnged  hj  the  Proprietor— Fadl  Otto. 


THE    MOUNTAINEER. 

"RYKNIELD" 


HEWETSON'S   GARAGE 

261,    TOTTENHAM    COURT    ROAD. 


(OPEH    DAT 
JlHD    NIOHT) 


AOVRSmflVBHTB. 


CAMP   KITS. 


LIST  FREE  ON 
APPLICATION. 


i  HOLDING,  7,  MaddoxSt.W. 


/KEATING'S 

Y  FOXt 

J     MOTH 


NO  SICKBNIF4a   SMBLL. 
ABSOLUTS   PRESERVATIVBi 
ONLY    COSTS  A  TRIFLH. 
Tin)  3d.,  ed.  and  Is. 


5hip,  Army,  and 

Expedition  Biscuits. 


SPRATT'S  PATENT,  LIMITED, 

H»vin|t  tb«  Urmst  mMinbotiuing  pUnt  is  tlw  world 

for  prndnoing 

OKU  oxeonta  U^^  oontraote  with  piomptneM 
for  oitbOT 

Mercantile,  Marine,  or  Scientific  Expeditions. 


All  Qualltiea  tupplled  from  Via  finatt  Cabin  to  Craw  Bnaa. 


READ  omOB- 


SPRAH'S   PATENT,  LIMITED,  "•"''",SK''fa*™^"' 


HILL.  &  SON, 

4,  HAYMARKET,  LONDON, 

Manufadursra  of 

Sporlln;,  Tiblt,  Toilet  k  Pocktt  CoUtr;. 

ALPIHC  ICE-AXES,   SKATES, 
AM  mi  STEEL  U/ORK  OEHERALU. 

Praotlo.!    Dodfj    UtilEtlea    for    Home 
Beqnlnmeiita  and  TraTellen'  Dm. 


IBURROWS  MALVERN  WATERS 

HMW  BRAND 


By  Royal  Warrant  to 


H.M.  King  Edward  VI!. 


Charles  Heidsieck 

CHAMPAGNE. 


FRENCH    NATURAL    SPARKLING    TABLE    WATER. 


The  Ideal  Water  alone  or  with  Spirits. 


CRISONS,    S-WITZERLAND. 

toon  feet  KbOTC  Sca-lercL  Splendid  Winter  RcMrt.  Reconunended  bj  tile 

greateat  Uedical  Antliorities. 

HOTEL    SEEHOF.       FIRST-CLASS    HOTEL. 

Flnert  dtiutitai  In  Aiow  on  the  Lake.  Bpoolally  adapted  fnr  En((ltih  vUlton  dnring  the  vintoi 
HWMB.  Eleetrie  light  and  opDtt»l  hontii^  thronghont  New  drnwing-ruom  and  bill^id  roum  with 
piMgH^ti  kad  Frenoh  billiudi.    (The  odIj  Eugliih  bitlutida  in  AnM».) 

CURLINQ    RINK    IN    FRONT    OF    THE    HOTEU  SKATJNQ    AND    TOBOQOANINa 

Ar  Frapwriiu  and  oU  parliimtan  apptj/  to  tk«  propriilor— 

P.    WIBUIHD. 
Tdcs^pklc  AdilraM:— "Ekihot,  lia«A.~ 


BOULTON  &  PAUL,  Ltd.,Norwich 


COHSEBVA- 

TORIES, 
VIKERIES, 
PEACH,    PLANT 
AND  TOMATO 

HOUSES. 
GABDBN 

FRAMES 
IN  GREAT 

TABIETY. 


I    GENTLEMEN    WAITED    UPON    BY    APPOINTMENT. 


BENJAMIN   EDQINQTON'S 

TENTS  FOR  MOUNTAINEERING. 


I         ALPINE 
;  TRAVELLERS 


EVERY 
REQUISITE 


:   CAMP    LIFE. 


ALL 
CLIMATES. 

The  ALPINE  or  WHTMPER  TENT 

Mr.  Kilwant  ^VIij-tDpor,  Sir  Murtiu  Cauir&y,  Mr.  Douglu  Prcthflcld,  fte. 

lupplicd  to  Sir  llnrtia  Conway,  Dr.  Worhman,  etc 


AUo  th«  "  MUMMERY  TENT" 
St. 


MARTELL'S     """' 

THREE   STAR 
""^^u^a'Aty™"  d  R  a  N  U  Y. 


•^SINCLAIR 

"UNA" 
CAMERA 

Is  the  Best  for  the  Explorer. 

JAMES  A.  SINCUIB  *  CO.,  LTD., 

54,  HAVMARKET,  UWOON,  S.W. 
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